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Designed  for  the  serious  operator  on 
144, 440  and  1200MHz,  ICOM  s  IC-fflO 
brings  futuristic  technology  to  DX,  digital 
and  satellite  communications. 

Versatile  Communications. 
The  IC-970  comes  fully  ecjuipped  as  an  all  mode 
dual  bander  for  I44MHz  and  440MHz.  Expand 
your  limits  on  1200MHz  with  the  optional 
UX-97  band  unit  or  listen  to  the  world  with 
the  UX-R96  50  -905MHz  receive  unit. 

Satellite  Communications* 
Reach  beyond  the  stars,  communications  via 
satellite  has  never  been  easier  The  amazing 
IC-9J0  automatically  tracks  uplink  and 
ctovnlink  frequencies  as  the  tuning  control 


The  New  IC-970 

is  rotated.  Ten  memory  channels  specially 
designed  for  quick  satellite  communications 
emphasize  ICOMs  total  commitment  to 
tout  future  communications  needs. 

Progressive  Quality  Throughout 
Dual  band  watch  lets  you  receive  both  main 
and  sub  band  audio  simultaneously.  Multiple 
scanning  systems  on  the  main  and  sub  bands, 
plus  99  memories,  an  easy-to-read  multifunc- 
tion display  and  ICOM  s  DDS  system  create 
the  transceiver  of  tomorrow.  Additional 
features  include  a  built-in  pager,  code  squelch 
function,  direct  keyboard  entry  and  ICOM  s 
CIV  system. 

See  tomorrows  transceiver  today  at 
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your  local  ICOM  dealer.  Youll  see  why  the 
IC-9TO  is  the  transceiver  of  a  new  generation! 

CORPORATE  hCADQUAHTBIS 

COM  An**ca  Mc ,  2380-1 1 6ft  Ave  N  E.  Beflewe  WA  96004 

Cuftomtr  Service  Hoiiine  (20G}454-7$i  5 

CUSTOMED  SERVEE  CENTERS 

3150  PwwDrwcSute  125,  Irwi^TX  75063 

1777  Pwem  Partway;  Suteffii.  Afcarta.  GA  30349 

KJ7i  -«5Ftel1U^CftchnondtaC.v^2T4Cwi*te 

ZB0-iiWiArt^Belew&W«JO4  ^^ 
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For  a  brochure  m  this  warn  other  ICOM 
prvdud  call  our  Toll-F      iteratun 
Request  Hotline  h8QQ-999± 


ICOM 

First  in  Communications 


CIRCLE  389  ON  READER  SERVICE  CARD 


No  Other  Low  Cost  Simplex  Patch 
is  as  Advanced  as  our  CS-700  ... 


9  Number  Autodialer   •  Last  Number  Redial    •  Automatic  Set-up 

•  Selectable:  VOX  Controlled  or  VOX  Enhanced  Sampling 
Built-in  Programming  Keyboard  and  Digital  Display    •  Hookflash 
User  Programmable  CW  ID    •  Fully  Regenerated  DTMF  or  Pulse 
Dialing    *  Automatic  Busy  and  Dialtone  Disconnect   •  Remote 

Controllable  Relay  (Relay  optional)  . .  .  and  more. 


The  new  CS-700  is  a  microcomputer 
controlled  sampling  interconnect  that  will 
add  fully  automatic  radio  telephone 
capability  to  any  existing  simplex  base 
station. 


CALL  OR  WRITE  FOR 
MORE  INFORMATION  TODAY 


User  selectable  VOX  enhanced  or  VOX 
controlled  sampling  gives  a  choice  of 
sample  rate  reduction,  or,  no  sample 
interruptions  while  the  land  party  is 
speaking. 

The  built-in  keyboard  and  display  give 
total  control  of  all  user  programmable 
features,  e.g.  toll  restrict,  CW  ID,  access 
codes,  timers,  autodialer  memory,  etc. 

The  CS-700  interfaces  quickly  and  easily. 
Only  three  simple  connections  required. 
Automatic  sample  window  set-up  and  user 
programming  defaults  assure  a  speedy 
installation. 


Connect  Systems  Inc. 

2064  Eastman  Avenue,  Suite  113 

Ventura,  CA  93003 

Phone  (805)  642-71 84 


CSI  is  a  registered  trademark  of  Connect  Systems  Inc 


CIRCLE  12  ON  READER  SERVICE  CARD 


Letters 


Number  1  on  your  Feedback  card 


Any  Philosophers 
on  the  Air? 

I  can't  say  how  much  I  enjoyed  your 
"Never  Say  Die"  editorial  in  the  De- 
cember issue.  I'm  one  of  those  mem- 
bers in  an  old  fart  radio  club  and  you 
sure  identified  us  in  a  hurry. 

I'm  signing  your  pledge  into  my  log 
as  of  today,  I've  been  a  ham  for  about 
15  years  and  my  greatest  disappoint- 
ment Is  that  I  can't  seem  to  get  the 
average  guy  to  talk  about  anything  but 
his  rigs  and  the  weather.  In  fact,  I  don't 
get  on  much  lately  since  it  is  so  boring. 
Sure  wish  there  was  a  philosopher's 
net,  I'd  start  it  myself,  but  I  don't  know 
anything  about  philosophy. 

Ken  Hotter  WB2UMQ 
Holly  NJ 


Forbidden  Topics 

In  addition  to  banishing  from  the  air- 
waves all  comments  concerning 
weather  and  rig,  1  would  include  the 
following  topics: 

1.  information  on  what  you've  just 
eaten,  you're  about  to  eat,  or  will  eat  in 
the  near  future; 

2.  Details  concerning  medical  prob- 
lems, either  past  present  or  future,  in- 
volving yourself,  spouse,  relative, 
friend,  or  the  family  dog; 

3.  Any  references  to,  or  chronicling 
of,  your  incredibly  trivial,  mundane, 
and  totally  boring  daily  activities,  which 
are  of  absolutely  no  interest  to  any  oth- 
er living  human  being; 

4.  And,  while  mobile,  any  evaluation 
of  current  driving  conditions,  identifica- 
tion of  location  and/or  direction  of  trav- 
el, or  description  in  any  form  whatsoev- 
er of  your  latest  shopping  adventure. 

Craig  Dible  KS6LAK 
Marina  del  Rey  CA 


Buy  it 


Sight  Unseen? 

I  am  being  encouraged  to  write  you, 
as  I'm  told  you'd  be  interested  In  my 
nonham  observations.  I  am  a  Systems 
Operator  with  The  Cleveland  Free-Net, 
heading  the  Literary  Special  Interest 
Group.  This  computer  open  access 
communication  system  is  free  to  its  six 
thousand  plus  registered  users, 

Now  is  one  to  learn  what  ham  radio 
has  to  offer  if  they  are  unable  to  access 
it  without  a  license?  I've  spoken  to  sev- 
eral people  who  are  high  ranking  li- 
cense holders.  They  tell  me  there  are 
areas  which  offer  cultural  exchanges, 
yet  without  complex  equipment,  I  am 
unable  even  to  listen.  It  seems  to  me  I 
am  expected  to  buy  something  sight 
unseen. 

Only  in  the  last  six  months  have  I 
become  acquainted  with  amateur  ra- 
dio, I've  spent  many  hours  listening  to 
on-the-air  conversations  on  the  exorbi- 
tant equipment  of  a  friend.  I've  heard 


From  the  Hamshack 

nothing  which  commands  my  interest. 

What  inducement  is  there  for  me  to 
pursue  learning  Morse  code?  By 
changing  the  outmoded  license  philos- 
ophy, let  those  who  wish  to  use  code, 
use  it.  Let  those  who  would  add  a  touch 
of  new  blood  to  the  ham  sector  obtain 
access  to  the  system  without  learning 
the  code.  You  are  turning  your  backs 
on  the  professionals  who  could  easily 
pass  a  test  and  be  brilliant  operators. 

Why  are  there  so  many  different 
grades  of  licenses?  1  thought  discrimi- 
nation went  out  with  busing.  In  comput- 
er communications,  I  can  talk  to  the 
bricklayer  and  the  PH.D.  The  most 
modest  user  is  able  to  access  the  most 
exalted  sections  of  the  network.  We 
are  not  licensed  nor  restricted  by 
status.  These  systems  are  also  under 
the  FCC  rule,  yet  we  have  very  few 
problems  with  abuse. 

While  trying  to  attain  information  on 
amateur  radio,  I've  run  into  nothing  but 
high  emotions  sheltering  a  very  anti- 
quated hobby,  I've  attended  a  ham  ra- 
dio club  meeting,  and  talked  to  the 
women  in  attendance.  I  found  many  of 
them  were  licensed,  but  that  they  had 
no  interest  in  using  their  right  due  to 
the  reasons  presented  above,  I  talked 
to  a  scholarly  friend  who  has  a  receiver 
and  has  listened  to  ham  discussions 
over  the  years,  and  he  claims  he  finds 
nothing  on  the  bands  to  command  his 
interest  to  the  point  where  he  would 
pursue  a  license. 

Linda  L,A,  Dush 
Lundhurst  OH  44124 


73  Doesn  *t 
Waste  Paper 

Just  a  short  note  to  say  how  I  am 
pleased  with  73  Magazine.  What  l  like 
are  technical,  how-to,  build-it-yourseff 
articles,  I  like  73  because  it  doesn't 
waste  paper  on  contests.  Not  everyone 
is  into  contesting.  I  am  into  building 
and  experimenting,  especially  in 
microwave.  Your  magazine  gives  me 
vast  information  and  ideas!  Just  what  a 
magazine  (a  good  one,  at  least)  should 
accomplish.  Keep  up  the  good  work. 

Als©!  I  enjoy  Mr,  Green's  editorials, 
I  agree  with  most  of  them,  especially 
the  one  damning  CQ's  attack  on  the 
ARRL 

Floyd  Cureton  KB7INM 
Win  slow  AZ 


Overwhelmed 

I  recently  picked  up  a  copy  of  your 
July  73,  the  first  amateur  publication 
I've  read  since  the  early  '50s,  I  was  an 
active  experimenter  and  near-ham 
back  then,  Tve  since  retired  from  engi- 
neering, and  I  find  my  interest  in  old 
hobbies— radio  and  photography- 
growing.  The  July  73 overwhelms  me. 
This  is  not  the  ham  radio  I  remember! 


A  youngster  with  a  growing  interest 
would  be  distressed  by  his  first  look  at 
73,  Equipment  costing  multi-thou- 
sands, TV,  microwave,  satellites, 
strange  terms  like  'packet1'— I  think 
he  would  be  as  overwhelmed  as  I  was. 
How  about  a  column  for  the  tyro  ham- 
to-be?  List  the  ham  bands,  the  WWV 
schedule,  the  license  classes,  Include 
some  build-your-own  equipment,  how- 
to  operate  articles,  even  some  theory. 
Above  all,  include  suppliers  for  basic 
components. 

Anyhow,  lTm  sure  HI  buy  more  is- 
sues of  73.  Maybe  my  perspective  on 
hi-tech  amateur  radio  will  change. 

Thomas  L.  Francis 
Leonard  TX 


From  the 
Pacific  Northwest 

I  was  shocked  when  I  walked  into  the 
office  of  South  Albany  High  School  the 
other  day— as  part  of  a  new  program, 
they  were  looking  for  amateur  radio  op- 
erators and  people  with  electronics  ex- 
perience to  help  in  the  school !  Tm  still 
working  on  getting  both  myself  and  our 
local  ARC  involved  in  the  project.  What 
a  way  to  promote  both  education  AND 
amateur  radio! 

Also,  in  the  Pacific  Northwest,  the 
PNW  (packet  network)  is  changing  its 
structure  from  a  b Mayer  (144  MHz  for 
users,  220  MHz  for  backbone)  system 
to  a  more  efficient  and  reliable  "stag- 
gered" system.  Nodes  are  split  into 
groups  of  three  or  four  with  the  group 
backbone  on  220  or  440  MHz.  The 
staggered  groups  are  then  linked  with 
one  total  network  backbone  (connect- 
ing the  group  to  the  entire  PNW  net- 
work) instead  of  the  original  three  or 
four. 

Many  BBS  stations  are  upgrading  to 
include  conferencing  systems  so  pack- 
eteers  can  talk  without  multi-connects 
A  ham  in  the  Salem,  OR  area  (SALEM 
node),  has  installed  a  BBS  system  that 
stores  and  retransmits  messages  by 
voice  over  a  voice  repeater  to  a  retriev- 
ing station.  The  receiving  station  sim- 
ply "dials  inM  a  touch-tone  sequence 
with  his  handheld,  and  his  messages 
are  Mread,+  to  him  over  the  air.  Perhaps 
someone  will  eventually  expand  it  to 
allow  voice  messages  to  be  forwarded 
to  packet . . . 

In  Veronia,  Oregon,  a  radio  astrono- 
my group  is  constructing  a  24 "  tele- 
scope that  will  be  remotely  controlled 
by  packet.  A  user  wiE!  send  times  and 
coordinates  for  a  photo  to  the  sight  via 
packet,  and  a  iocal  computer  wilt  con- 
trol the  telescope,  take  the  requested 
photo  with  a  digital  CCO  camera,  and 
send  the  user  a  packet-encoded  video 
picture  in  16  levels  of  gray  scale,  as 
well  as  further  magnification  (at  about 
the  14th  magnitude)  and  enhance- 
ment. Various  manufacturers  have  do- 
nated equipment,  and  UCLA  students 
have  helped  write  the  software  to  run 
the  system , 

I've  been  trying  to  work  out  my  sum- 
mer schedule  for  1990, 1  am  still  inter- 
ested in  the  possibility  of  spending 
several  months  in  New  Hampshire 


working  on  73  Magazine  with  you  if 
things  work  out,  A  summer  with  73 
would  certainly  expand  my  horizons 
even  further. 

Also  J  have  been  thinking  about  how 
I  can  represent  73 on  the  West  Coast.  I 
believe  that  one  of  the  keys  to  success- 
ful representation  will  be  keeping  73 
informed  about  the  ham  radio  activities 
occuring  in  the  area.  I  also  feel  that  as  a 
member  of  the  future  generation  ot  am- 
ateur radio,  I  can  help  play  a  key  roll  in 
the  promotion  of  our  hobby  to  others 
my  age,  especially  through  the  schools 
and  involvement  in  community  events. 
As  a  local  official  of  the  ARRL,  I  partici- 
pate in  a  forum  of  ham  radio  ideas  with 
other  ARRL  and  ARES  officials, 
sharing  these  ideas  for  the  promotion 
and  enhancement  of  amateur  radio 
and  public  service  operations.  These 
ideas,  while  they  are  for  the  most  part 
originated  in  the  Northwest,  are  ideas 
that  could  apply  to  the  entire  country.  I 
see  this  as  the  final  key  to  successful 
representation  of  both  amateur  radio 
and  73  Magazine. 

Jason  Conolly  N7IME 
Albany  OR 

Jason.  .  .  WelL  we  certainly  have  plen- 
ty for  you  to  do  if  you  can  make  itf 

How  about  drumming  up  an  article 
on  the  packet-operated  telescope? 
Thai'd  make  a  great  piece.  Not  onfy 
would  it  be  interesting,  hut  it  would 
help  our  case  with  the  FCC  to  have  that 
in  print.  And  it  might  even  get  some 
other  groups  to  come  up  with  other 
good  packet  applications . , .  Wayne 


The  Basics,  Again 

1  look  forward  to  reading  your 
magazine  each  month.  Your  editorials, 
for  the  most  part,  are  right  on.  The  Oc- 
tober issue  especially  hit  home.  I  own 
an  electronics  shop  and  deal  with  not 
only  ham  operators,  but  other  "techni- 
cians" every  day.  When  you  say  only 
2%  are  qualified,  you  are  absolutely 
right!  Most  hams  I  know  are  not  even 
technically  qualified  to  install  a  PL-259 
connector  on  a  piece  of  coaxial  cable; 
some  of  them  don't  even  know  the  dif- 
ferences between  UHF,  BNC,  and  N 
connectors,  They  are  not  stupid  peo- 
ple, just  uneducated. 

It's  time  to  get  back  to  the  BASICS  of 
what  the  hobby  is  about  so  that  these 
people  know  what  is  going  on.  Perhaps 
a  series  of  short  articles  (which  J  would 
gladly  write)  about  simple  electronics 
theory  pertaining  to  amateur  radio  are 
in  order,  I  believe  that  most  construc- 
tion articles  in  the  magazines  today  are 
Ignored  largely  because  the  readers 
have  no  concept  of  how  to  begin!  No- 
body ever  told  them  the  difference  be- 
tween capacitors^  resistors,  inductors^ 
and  so  on . 

So  how  about  doing  the  beginning 
hams  and  the  old-timers  alike  a  favor 
by  leaving  out  one  article  on  packet 
radio  or  fangle-bob  ragtail  antennas 
and  replacing  it  with  something  basic 
to  chew  on? 

Bob  Minton  NU7L 
Boise  ID  83705 
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Number  2  on  your  Feedback  card 


Never  sa  y  die 

Wayne  Green  W2NSD/1 


Desktop  Publishing 
Revisited 

The  Macintosh  publishing  sys- 
tem is  so  good  (and  getting  better) 
that  I  expect  it  to  eventually  re- 
place the  $500,000  Bedford  com- 
posing system  we're  using  to  do 
73 Magazine.  When  you  consider 
that  the  Bedford  has  been  the 
most  advanced  of  professional 
composing  systems  for  the  last 
five  years,  that's  saying  a  lot!  And 
here  it  is  being  replaced  by  a 
relatively  inexpensive  home  com- 
puter. 

So  what  does  this  mean  to  you? 
That  depends  on  how  much  drive 
you  have.  For  about  half  the  price 
of  a  good  mininvan  you  can  now 
buy  a  complete  publishing  sys- 
tem. I  mentioned  some  ways  to 
make  money  with  it  in  my  recent 
editorial.  If  you've  ever  consid- 
ered setting  up  a  small  home  part* 
time  business,  this  is  one  to  con- 
sider. 

Ill  cell  you  what.  If  you'll  put  me 
down  for  5%  of  your  profits,  Til  tell 
you  about  a  completely  new  pub- 
lishing business  I've  thought  of. 
It's  brand  new,  as  far  as  I  know. 
And  it*s  desperately  needed.  It's 
just  that  no  one  has  thought  of  it 
before.  To  be  fair,  it  probably 
wouldn't  be  a  part-time  business 
in  most  parts  of  the  country.  Rev- 
enues should  run  a  minimum  of 
$500,000  a  year  and  the  start-up 
cost  of  the  business  would  proba- 
bly be  under  $10,000.  It  could 
even  be  half  that,  if  you  have 
someone  nearby  with  a  good  laser 
printer  you  can  use.  You  should 
be  able  to  clear  at  Jeast  a  20% 


profit,  which  isn't  bad.  Of  course  a 
hundred  thousand  a  year  doesn't 
go  very  far  these  days,  so  perhaps 
it  isn't  worth  thinking  about.  If 
you're  near  a  big  city  you  could 
generate  ten  times  as  much  rev- 
enue, which  almost  starts  to  get 
interesting.  Think  of  it  like  a  pub- 
lishing franchise, 

II  you're  interested  enough  in 
making  money  to  start  a  small 
business  and  actually  work  hard 
for  it.  ,  .and  you  can  get  your 
hands  on  the  $10,000  it  takes  to 
get  It  started ,  .  ,  ask  me  for  further 
details, 

How  come  I'm  not  just  giving 
this  million-dollar  idea  away? 
Well,  down  through  the  years  I've 
done  just  that  several  times.  The 
result  has  been  a  lot  of  hearty  pats 
on  the  back  at  hamfests  and  let- 
ters from  readers  thanking  me 
profusely  for  putting  them  onto  a 
new  business  which  is  making 
them  rich.  While  I  enjoy  hearing 
these  success  stories,  they  don't 
warm  my  heart  quite  as  much  as 
some  added  revenue  streams 
would.  Oh,  I  won't  waste  the  mon- 
ey. .  .Til  spend  it  starting  new 
businesses  and  giving  employ- 
ment to  more  people ...  as  I  al- 
ways have, 

Now,  How  To 

Build  Your  Ham  Club 

Once  you've  bought  a  Mac  pub- 
lishing system  you  can  get  some 
excellent  practice  using  it  to  put 
out  your  ham  club  newsletter.  This 
is  a  smart  start,  even  if  you  plan  to 
build  a  business  with  it.  It  takes 
time  to  learn  how  to  use  a  comput- 
er. :  .  even  a  Macintosh. 

Let's  say  you've  volunteered  to 
do  your  ham  club  newslet- 
ter. .  .now  what?  What  are  you 
going  to  put  into  it?  How  can  you 
use  it  to  help  build  club  member- 
ship and  meeting  attendance? 
How  can  you  use  it  to  generate 
more  hams  In  your  area?  To 
attract  more  youngsters  to  our 
hobby? 


I  get  hundreds  of  club  newslet- 
ters every  month.  Some  are  very 
nice  looking,  some  are  awful.  Dis- 
appointingly few  are  interesting  to 
read,  One  of  the  secrets  of  suc- 
cessful publishing  is  to  be  inter- 
esting. It's  the  same  secret  as 
talking  on  the  air.  .  .you  have  to 
be  interesting. 

Let's  see,  youVe  done  a  piece 
on  the  last  meeting  and  one  on  the 
next.  What  else  can  you  write?  Put 
on  your  investigative  reporter  hat 
and  grab  your  mike.  Unless  your 
club  has  alienated  every  active  lo- 
cal ham,  you  probably  have  at 
least  one  member  who's  into  DX- 
ing.  Okayh  what  new  DX  has  he 
worked  lately?  Print  some  of  his 
best  QSL  cards.  .  .reduced  in 
size,  of  course. 

Six  meters  is  gofng  absolutely 
berserk  these  days,  It's  a  band 
with  excitement  almost  every  day. 
Interview  your  six  meter  experts 
and  get  some  of  their  passion  into 
your  newsletter. 

You  certainly  have  plenty  of 
packeteers.  Get  an  article  from 
"em  on  how  easy  it  is  to  get  on 
packet.  .  .exactly  how  to  make 
their  first  contact.  .  .and  why 
they're  having  so  much  fun  with  it. 
Talk  with  10m  Novice  packeteers. 
Talk  with  packet  DXers.  Talk  with 
2m  packet  ops.  Then  write. 

There  must  be  at  least  one  re- 
maining club  member  who  is 
building  stuff. .  .even  if  it's  Heath 
or  Ramsey  kits,  Get  pictures  and  a 
story. 

Set  up  your  active  club  mem- 
bers to  give  you  monthly  activity 
reports  on  6m,  DXing  in  general, 
75m  DXtng,  10m  action,  SSTV, 
RTTY,  packet,  OSCAR,  traffic  net 
activity,  emergency  nets,  special 
interest  net  news,  visiting  DX 
hams3  2m  repeater  action,  other 
VHF/UHF  newsT  Field  Day  plans, 
contests,  certificate  hunting,  etc* 

You've  got  all  sorts  of  news 
sources  right  there  in  your  area  if 
you  take  the  time  to  look.  ,  .and 
ask.  Once  you  get  'em  started, 


your  newsletter  will  be  packed 
with  interesting  local  news.  This 
could  lead  to  more  interesting 
meetings,  with  show  and  tell  ses- 
sions on  home  construction, 
SSTV,  RTTY,  packet  and  so  on, 

Don't  forget  to  make  a  big  deal 
out  of  the  club  Novice  and  Gener- 
al classes.  An  interesting  news- 
letter will  help  bring  youngsters 
to  your  meetings  and  classes.  If 
you  cover  what  your  club  mem- 
bers are  doing,  youTll  start  com- 
municating the  fun  of  amateur  ra- 
dio and  you'll  grab  newcomer 
interest. 

The  newsletter,  if  spread 
around,  will  help  build  your  club 
membership,  .  .and  will  get  us 
more  hams.  See  that  some  copies 
get  on  the  bulletin  boards  in  your 
local  high  schools.  Get  your 
nearest  Radio  Shack  to  give  1em 
away.  You  might  even  get  your 
Radio  Shack  to  advertise  and  at 
least  cover  the  cost  of  these  free 
copies, 

Have  a  couple  of  club  members 
check  out  the  CB  and  HF  chan- 
nels for  new  blood.  The  newsletter 
could  wean  them  from  CBing  into 
hamming.  .  ,  perhaps  even  before 
they  learn  to  talk  like  Southern 
truck  drivers. 

Get  copies  to  your  local  Boy 
Scouts.  The  Boy  Scouts  need  'em 
badly,  I  mentioned  a  few  months 
ago  that  a  lack  of  interest  in  ham- 
ming has  caused  the  Scouts  to 
drop  the  ham  merit  badge. 

When  your  club  president  man- 
ages to  corral  an  interesting 
speaker  be  sure  to  write  it  up  in  the 
newsletter.  Most  clubs  which 
have  invited  me  to  talk  have  set- 
tled for  a  simple  newsletter  men- 
tion that  I'll  be  talking.  I  can't  think 
of  one  club  newsletter  editor 
who's  written  or  called  asking  for  a 
bio  and  what  I  would  be  talking 
about.  I'll  bet  you  do  the  same  to 
your  speakers,  thus  cutting  your 
meeting  attendance.  This  helps  to 
discourage  members  from  bother- 
ing to  renew  their  membership. 

If  you  don't  have  club  members 
to  tap  for  news  of  specific  ham 
interests,  then  look  for  some  non- 
members  and  get  them  to  give  you 
news.  It  might  even  get  them  inter- 
ested in  the  club. 

Have  you  any  artists  in  the 
club?  Cartoonists?  Get  'em  to 
help  illustrate  the  newsletter.  It's 
easy  to  scan  artwork  into  the  Mac. 

Wouldn't  you  be  interested  to 
know  what  your  local  hams  are 
working  via  OSCAR?  Who  they've 
worked  of  interest  on  packet? 

I  suggested  a  couple  of  months 
ago  that  it  was  almost  time  to 

Continued  on  p,  76 


4     73  Amateur  Radio  •  March,  1990 


I 


Nine  types  of  scanning!  Including 
new  "seek  scan"  and  priority  ale 
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Intelligent  2 -way  battery 
saver  circuit  extends 
battery  life. 
•  10  memory 
hairnets. 
•  Priority  at«; 
functi 


<*<•# 


t  recall.  Simply  press 
the  channel  number! 
12  VI  minal  for  direct 

ition  supply 
operation.  When  12  volts  applied, 
RF  output  is  5W!  (Cable  supplied!) 

3itive-Connect 


i  to  defeat  squelch. 
Used  to  check  the  frequency  when 
CTCSS  encode/decode  is  used. 

easy-to-read  multifunction 
play  wit  it  Iigh 

udtble  bee  confirm  keypad 

op        [on,  DTMF  monitor  also 
included. 

ipp;         ace 

lelt  hook,  rubber  flex  antenna, 
PB-2  standard  NrCd  battery 
oack  (for  2.5  W  operation), 
wall  charger,  DC  cable, 
dust  caps. 


TH-315A/TH-415A 

The  all  new  TH-225A  brings  you 
all  the  convenience  of  a  mobile  rig, 
with  the  portability  of  an  HT.  The 
TH-225A  has  all  of  the  features  as 
the  TH- 315 A  and  TH-415A,  along 
with  these  BONUS  features! 

•  Five  watt  output  battery  pack 
supplied 

•  Odd  split  on  all  ten  memory 
channels 

tx  watts  with  13,8  VDC  input 
fide  band  frequency  coverage: 
X  from  141-163  MHz,  includes 
eather  channels!  TX  on  Amateur 

band  only.  (Modifiable  for  MARS/ 

CAP.  permits  required.) 

TH-315A  and  TH  415A  Features: 

A/ide  receiver  frequency  range. 
Receivers  from  141-163  MHz. 
Includes  the  weather  channels! 
Transmit  from  144-148  MHz  Modifi- 
able to  cover  141-151  MHz  (MARS  or 
CAP  permit  required). 

•  5 A  cove        20-225  MHz, 

H  415A  covers  440-449.995  MHz, 
or  15  W  output,  depending 
on  the  power  source.  Supplied 
battery  pack  (PB-2)  provides  2.5  W 
output.  Optional  NiCd  packs  for 
extended  operation  or  higher  RF 
output  available. 
^TCSS  encoder  built-in,  TS 
CTCSS  decoder  optional. 


Optional  Acc&sone 
PB-1: 12  V.  800  mAH  NiCd  pack  tor  5  W 
PB-2: 8.4  V,  500  mAH  NiCd  pack  {2  5  W) 
PB-3:  7.2  V,£G0  mAH  NiCd  pack  (15  W) 
PB-4:  72  V,  1600  mAH  NiCd  pack  (1.5  W) 
BT-5?  AA  ceil  manganese/alkaline  hdttery 
case    PB-12: 12  V,  500  mAH  NiCd  pack 
BC-7:  rapid  charger  for  PB-1 2, 3,  or  4 
BC-8:  compact  battery  charger 
SMC-30:  speaker  microphone    SC-12* 
13, 27:  soft  cases    RA-3, 5:  telescoping 
antennas    RA-8B:  StubbyDuk  antenna 
•  TSU-4:  CTCSS  decode  unit    VB-2530; 
2m.  25  W  ampEifier  (1-4  W  input)    LH-4, 5: 
leather  cases     BH-5:  swivel  mount     MB-4: 
mobile  bracket    PG-2V:  extra  DC  cable 
PG-3D:  cigarette  lighter  cord  with  fitter 


transceivers  and  most  accessories. 

Speaf teutons,  features,  ana  prices  are  subject  to  change 

without  notice  or  obligation 
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The  new  TS-950SD  is  the  first 
Amateur  Radio  transceiver  to  utilize 
Digital  Signal  Processing  (DSP),  a 
high  voltage  final  amplifier,  dual 
fluorescent  tube  digital  display  and 

digital  meter  with  a  peak-hold  function 

■ 

>  Dual  Frequency  Receive  Function. 

The  TS-950SD  can  receive  two  fre- 
quencies simultaneously.  The  sub- 
receiver  has  independent  controls  for 
frequency  step  size,  noise  blanker,  and 
AF  gain  and  its  own  digital  display! 

•  New!  Digital  AF  filter  Synchronized 
with  SSB  IF  slope  tuning,  the  digital  AF 
filter  provides  sharp  characteristics  for 
optimum  filter  response. 

•  New  high  voltage  final  amplifier. 
50  V  power  transistors  in  the  150-watt 
final  section,  results  in  minimum  distor- 
tion and  higher  efficiency.  Full-power 
key-down  time  exceeds  one  hour, 

•  New!  Built-in  microprocessor 
controlled  automatic  antenna  tuner. 
The  new  antenna  tuner  is  faster  and 
you  can  store  the  settings  in  memory! 
(Manual  override  is  also  possible.) 

•  Outstanding  general  coverage  L 
receiver  performance  and  sensitivity 
Kenwood's  Dyna-Mix"  high  sensitivity 
direct  mixing  system  provides  from 

100  kHz  to  30  MHz  The  Intermodula- 
tion  dynamic  range  is  105  dB 


i 


141 


D/g/fa/  S/gna/  Processing 


m\ 

Without  DSP  With  DSP 

•  Digital  Signal  Processor.  DSP  is  a 
state-of-the-art  technique  that  maxi- 
mizes your  transmitted  RF  energy 
Your  signal  stands  out  because  it  is 
much  more  pure  than  your  competi-      I 
tion!  You  can  even  tailor  your  transmit- 
ted CW  or  voice  signal  waveshape! 


•  High  performance  IF  filters  built-in. 
Select  various  filter  combinations  from 
the  front  panel.  ForCW"  250  and  500  Hz, 
2.4  kHz  for  SSB,  and  6  kHz  for  AM.  Filter 
selections  can  be  stored  in  memory! 


Optional  Accessories  tion  monitor  w/pan  display 

*  VS-2  \foice  synthesizer  •  SW-2100  SWR/power  , 

♦  SP  950  External  speaker  meter  *  TL-922A  Linear 
w/AF  filter  *  SM-230  Sta-  amplifier  (not  for  QSK) 

5p£CjAcafto/i&  k&hir&%  arn$  i  ,    ,/tmout nonce  or  obhgatton     ■ 

Gofftpte*  »'  fobtt  kjr  all  Kenwood  fran^cefirers  and  mosf  sccessr 


•  Multi-Drive  Band  Pass  Filter  (BPF) 

Fifteen  band  pass  filters  are 
available  in  the  front  end  to  enhance 
performance. 

wood  interference 
Ircults  SSB  Slope  Tuning, 
CW  VBT  (Variable  Bandwidth  Tuning), 
CW  AF  tune,  IF  notch  filter,  dual- mode 
noise  blanker  with  level  control,  4-step 
RF  attenuator  (10,  20,  or  30  dB), switch- 
able  AGC  circuit,  and  all-mode  squelch. 

*  Built-in  TCXO  for  highest  stability 

*  Built-in  electronic  keyer  circuit. 
•100  memory  channels  Store  inde- 
pendent transmit  and  receive  frequen- 
cies, mode,  filter  data,  auto-tuner  data 
and  CTCSS  frequency. 

•  Digital  bar  me" 

Additional  Featur         Built-in  inter- 
face for  computer  control   Program- 
mable tone  encoder   Optional  VS-2 
voice  synthesizer   Built-in  heavy  duty 
AC  power  supply  and  speaker  Adjust* 
able  VFO  tuning  torque  ■  Multiple 
scanning  functions   MC-43S  hand 
microphone  supplied 
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Hams  Win  Six  OSCARs 


Six  new  amateur  satellites  were 

launched  on  schedule  Monday  morning* 
January  21  (01:36  UTC)  following  a  one-day 
delay  because  of  bad  weather  at  KourouT 
French  Guiana.  AMSAT-NA  President,  Doug 
Loughmiller  K05I  said  that  the  successful 
launch  is  a  landmark  for  the  Amateur  Space 
Program  because  in  this  one  mission,  more 
OSCARs  were  put  into  orbit  than  In  the 
previous  fffteen  years  combined.  Dr.  Junior 
de  Castro  PY2BJO  saw  his  dream  of  easily 
accessible  educational  amateur  radio  come 
true  when  OSCAR  17— DOVE  (Digital  Orbit- 
ing  Voice  Encoder)  deployed .  .  .  Even  primary 
school  students  will  be  able  to  transmit  and 
receive  with  a  simple  NT  fand  tracking  pro- 
gram) and  experience  firsthand  worldwide 
communications  through  space  technology, 
New  OSCARs  up: 

OSCAR  14  (UoSAT  D}— Univ,  Surrey,  Eng- 
land—Packet, downlink  435.070  MHz. 

OSCAR  15  (UoSAT  E)—  Univ.  Surrey,  Eng- 
land—CCD  camera,  experiments,  downlink 
435.120  MHz 

OSCAR  16  (Packsat)— AMSAT-N A— Pack- 
et, downlinks  437.025/437.050/2401 .1  MHz 
(sideband  beacon), 

OSCAR  17  (DOVE)— BRAMSAT— Educa- 
tional voice,  packet,  downlinks  145.825/ 
2401 .2  (sideband  beacon). 

OSCAR  18  (WE BERSAT)— Weber  State 
College— CCD  camera,  packet,  downlinks 
437-075/437,100. 

OSCAR  19  (LUSAT)— AMSAT  Argentina— 
CW  beacon  (437.125)T  packet  beacon  down- 
links 437.150, 

AMSAT-NA  is  requesting  hams  to  refrain 
from  uplinking  to  any  of  the  birds  for  the  time 
being,  while  ground  stations  program  them  for 
future  operations.  In  the  meanwhile,  grab  a 
tracker  and  see  how  easy  it  is  to  experience 
the  Space  Age  for  yourself,  .  .TODAY. 


SAREX 1990 


Space  Shuttle  Columbia  is  scheduled  for 
a  ten  day  mission  (STS-35),  to  be  launched 
in  the  evening  of  April  26,  1990.  Dr.  Ron 
Parise  WA4SIR,  a  Payload  Specialist,  has 
been  cleared  by  NASA  to  operate  voice  and 
packet  during  this  flight  By  coincidence,  the 
commencement  of  WA4SlR's  operation  coin* 
cides  with  the  1990  Dayton  Hamvention  and 
consideration  is  being  given  to  linking  these 
two  major  ham  radio  events. 

This  is  followed  by  STS-37,  Space  Shuttle 
Atlantis  is  scheduled  for  a  five  day  mission  to 
be  launched  on  June  4h  1990.  Marine  Corps 
Lt.  Col.  Ken  Cameron  KB5AWP,  the  pilot, 
has  been  authorized  to  operate  voice,  packet, 
slow-scan  amateur  television  and  fast-scan 
amateur  television.  Ironically,  this  flight  coin- 


cides with  another  major  amateur  radio  gath- 
ering .  .  .  the  1990  ARRL  National  Convention 
in  Kansas  City,  Missouri  (June  8-9). 

One  of  the  prime  objectives  of  both  mis* 
sions  is  school  participation.  The  ARRL  and 
NASA  will  provide  teaching  aids  to  interested 
schools-  In  addition,  a  Teleconference  Radio 
Net  to  feed  most  amateur  repeater  stations  in 
the  United  States  rs  also  planned,  The  re- 
peaters will  permit  easy  access  to  schools  and 
the  youngsters  attending  them.  With  the  hefp 
of  amateur  radio  clubs  and  members  with 
hand- held  equipment,  students  will  be  invited 
to  share  directly  in  the  flights. 


FCC  Net  Mess 


A  small  group  of  hams  who  run  HF  nets 
and  bulletin  stations  have  been  asked  by 
the  FCC  to  work  up  a  plan  to  prevent  future 
complaints  in  regard  to  phone  patching, 
bulletins  and  on-air  code  practice.  If  no 
workable  solution  comes  about,  all  of  you  may 
see  a  part  of  your  operating  priviledges  with- 
drawn, and  new  restrictions  placed  on  the  am- 
ateur service. 

The  combined  warning  and  request  for  help 
comes  in  a  second  ietter  from  FCC  Special 
Services  Division  Chief,  Robert  McNamara.  It 
was  mailed  to  the  managers  of  nine  nets  and 
bulletin  operations  Included  in  the  list  are  the 
ARRL,  the  International  Mission  Radio  Asso- 
ciation and  six  others.  The  letter  asks  that  the 
nine  form  a  cooperative  and  work  up  a  plan  to 
avoid  future  conflicts  between  amateurs  and 
future  complaints  to  the  Commission.  At  stake 
could  be  all  CW  practice  nets,  phone  patching 
and  all  on-air  bulletins  operations. 

McNamara  says  that  his  staff  has  evaluated 
over  forty  responses  to  his  first  letter  on  these 
issues.  The  text  of  the  new  letter  leaves  no 
doubt  that  the  Commission  will  take  punitive 
measures  against  the  entire  amateur  commu- 
nity if  more  incidents  like  last  year's  fight  over 
the  use  of  14,313  MHz  take  place,  The  FCC 
chief  notes  that  the  FCC  really  does  not  have 
the  money  to  solve  squabbles  between  hams. 
If  they  recur,  everyone  will  suffer 

One  suggested  solution  would  require  all 
phone  patch  activity  to  be  conducted  around 
the  top  1 0  to  1 5  kHz  on  the  20  meter  band  and 
solely  on  the  Net  frequency. 

New  Way  to  "Pass"  Your 

Radio  Exam 

Clinical  trials  are  being  performed  on  an 
Ingestlble  capsule  used  to  monitor  the  hu- 
man body  internally  for  temperature,  heart 
rate,  acidity,  electrical  conductivity,  and  pres- 
sure. The  %"  long  capsule  contains  a  teleme- 
try system,  NiCd  battery,  crystal  temperature 
sensor,  four  electronic  components  with  ce- 
ramic substrate,  and  a  communications  coil 


encased  in  an  epoxy,  silicon-coated  shell  In- 
formation is  sent  via  telemetry  to  a  receiving 
coil  in  the  user's  T-shirt,  which  in  turn  is  wired 
to  a  computer. 

Johns  Hopkins  Applied  Physics  Laboratory 
in  Laurel  Maryland,  has  developed  the  unit, 
funded  by  NASA,  with  input  from  physicians, 
military  personnel,  and  other  interested  re- 
searchers. Russel  Eberhart,  program  man- 
ager for  the  project,  indicated  that  his  team  is 
working  on  an  ambulatory  receiver  the  size  of 
a  calculator  that  can  record  for  a  day,  then 
download  the  data  to  a  computer  for  analysis. 

Oregon  Amateur  Petitions 

FCC  for  New  Radio 

Sen/ice— and  Wins! 

The  FCC's  Christmas  gift  to  Kenneth 
Seymour  K A705M  could  turn  out  to  benefit 
thousands  or  even  millions  of  others.  Last 

January  the  Beaverton,  Oregon,  ham— an  RF 
and  IC  design  engineer— petitioned  the  FCC 
for  an  emergency  radio  service  for  the  out- 
doors. Originally  suggested  for  placement  at 
70  MHz.  the  FCC  has  now  proposed  placing 
PELTS  (Personal  Emergency  Locator  Trans* 
mitter  Service)  at  220-222  MHz,  returning  to 
the  general  public  some  of  the  spectrum  real- 
located from  amateur  usage  in  Docket  87-14. 
The  system  will  be  confined  to  channels  thai 
are  only  5  kHz  wide,  as  are  all  other  systems  at 
220-222, 

The  PELTS  radio  will  be  a  short-distance, 
3W  portable  with  voice  and  homing  capability, 
for  use  by  backpackers,  skiers,  mountain 
climbers  and  others  who  need  the  security  of 
radio  communications  while  in  wilderness  ar- 
eas. Base  stations — to  be  licensed  to  rescue 
teams,  ski  lift  operators  and  state  and  local 
governments— will  be  permitted  up  to  100 
watts.  No  fee  would  be  charged  base  station 
operators  for  a  license.  No  repeaters  will  be 
allowed. 

The  FCC  cited  several  cases  of  skiers  and 
climbers  who  died  in  adverse  weather  condi- 
tions when  rescuers  could  not  locate  them. 
"Such  fatal  accidents  have  increased  the 
awareness  among  individuals,  participating 
in  outdoor  activities  in  remote  areas,  of  their 
inability  to  summon  assistance  if  and  when  it 
is  needed/"  the  FCC  said.  The  FCC  empha- 
sized that  PELTS  is  intended  only  to  provide 
the  communications  capability  needed,  and 
added  that  it  ts  up  to  the  governmental 
and  private  entities  to  provide  the  watch  and 
response  systems  necessary  to  make  the 
service  work. 


TNX  to  QRX  Contributors 

Thanks  to:  A.R.N.S.  Bulletin*  W5YI  Report, 
The  DX  Bulletin,  Watts  New,  Westradio  and 
Doug  Loughmiiler  K05I. 
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MFJ's  Deluxe  300  Watt  Tuner 

...  gives  you  full  1.8-30  MHz  coverage,  apeak  reading  (and  average) 
Cross-Needle  meter,  built-in  dummy  load,  antenna  switch  and  balun  ...  all 
covered  by  a.  full  one  year  unconditional  guarantee  ...  for  only  $149.95 


MFJ-949D 

$14995 

Made  in  U.S.A. 

•  Peak  reading  meter 

•  Built-in  dummy  toad 

•  Covers  1.8  to  30  MHz 

•  1  full  year  guarantee 

You  won't  find  all  these  useful  features 
in  any  other  300  watt  tuner  -  not  even  at 
twice  the  price. 

New  peak  reading  meter 

The  new  peak  and  average  reading 
Cross-Needle  meter  In  the  MFJ-949D  shows 
you  SWR.  forward  and  reflected  power  -  all 
in  a  single  glance. 

Without  apeak  reading  wattmeter  you 
just  won't  be  able  to  tell  if  your  rig  is 
putting  out  all  the  peak  SSB  power  it's 
designed  for.  Don't  be  without  one  if  you 
want  top  performance. 

Built-in  dummy  load 

A  built-in  300  watt  50  ohm  dummy  load 
makes  tuning  up  your  rig  soooo  easy,  How 
do  you  tune  up  your  rig  without  one? 

An  external  dummy  load  will  cost  you 
about  $30  more  -  plus  it  takes  up  valuable 
space  at  your  operating  position  and 
requires  another  cable. 

Full  1.8  to  30  MHz  coverage 

The  MFJ-949D  gives  you  full  1.8-30 
MHz  coverage. 

Make  sure  the  tuner  you're  considering 
covers  alt  the  HF  bands. 

Don't  get  a  tuner  that  keeps  you  from 
operating  all  the  frequencies  you've 
worked  for  -  now  or  in  the  future. 

Plus  more  * .  * 

You  get  a  versatile  6-position  antenna 
switch  and  a  4:1  balun  for  balanced  hues. 

You  can  run  up  to  300  watts  PEP  and 
tune  out  SWR  on  coax,  balanced  lines  or 
random  wires. 

Unconditional  Guarantee 

You  get  a/u££  one  year  unconditional 
guarantee.  That  means  we  will  repair  or 
replace  your  MFJ  tuner  (at  our  option)  no 
matter  what  for  a  full  yean 

Others  give  you  a  90  day  limited 
warranty.  What  do  you  do  after  90  days? 
Or  before  90  days  when  they  say.  + 'Sorry, 
it's  your  fault"? 

What's  really  important? 
precise  control  for  minimum  SWR 

What's  really  important  is  your  tuner's 
ability  to  get  your  SWR  down  to  a 
minimum  --  and  the  MFJ-949D  gives  you 
more  precise  control  over  SWR  than  any 
tuner  that  uses  two  tapped  inductors. 

Why?  Because  the  two  continuously 
variable  capacitors  in  the  MFJ-949D  give 
you  infinitely  more  positions  than  the 
limited  number  on  two  switched  coils. 

This  gives  you  the  precise  control  you 
need  to  get  minimum  SWR  arid  maximum 
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power  into  your  antenna. 

After  all,  isn'  t  that  why  you  need  a 
tuner? 

High  efficiency  and  a  compact  size; 
performance  is  most  important 

The  MFJ-949D  uses  a  single  airwound 
coil.  Using  only  one  inductor  takes  up  a 
minimum  of  space  and  there's  no  mutual 
coupling  problems. 

The  excellent  form  factor  of  the  short  fat 
coil  gives  you  highest  Q-  Plus  you  get 
plenty  of  Inductance  that  gives  you  a  much 
wider  matching  range  than  other  designs- 

This  results  in  a  highly  efficient  tuner 
that  puts  maximum  power  into  your 
antenna  and  a  compact  10  x  3  x  7  inch  size 
that  complements  your  rig  and  fits  right 
into  your  station- 
Competing  tuners  using  two  tapped  coils 
require  a  large  cabinet  -  not  just  to  house 
the  coils  but  also  to  help  reduce  detrimental 
coupling  between  the  inductors.  The  result? 
A  tuner  t  hat  *s  bigger  than  your  radio. 

Your  very  best  value 

The  MFJ-949D  gives  you  your  very  best 
value,  first-rate  performance,  proven 
reliability  and  the  best  guarantee  in  ham 
radio  ...  all  from  the  most  trusted  name  in 
antenna  tuners.  Don't  settle  for  less.  Get 
yours  today? 

MFJ's  1500  Watt  Tuner 


MFJ-9G2C 
95 


For  a  few  extra  dollars  the  MFJ-962C  lets 
you  use  your  barefoot  rig  now  and  have  the 
capacity  to  add  a  1.5  KW  PEP  linear 
amplifier  later.  It  covers  L8  to  30  MHz. 

You  get  MFJ's  new  peak  and  average 
reading  Cross-Needle  SWR/Wattmeter. 

You  also  get  a  6-position  antenna  switch 
and  a  teflon  wound  balun  with  ceramic 
feed-thru  insulators  for  balanced  lines. 
Measures  just  1034x4V2Xl4  7/8  inches- 

How  can  an  American  manufacturer 

like  MFJ  give  you  more  tuner  for 

your  money  than  clearing  houses 

for  foreign  competition? 

MFJ  tuners  are  made  in  America, 
Here's  how  MFJ  gives  you  more  tuner 

for  your  money  than  any  clearing  house  for 

foreign  competition. 
MFJ  builds  every  tuner  cabinet  from 

me 

scratch  using  the  latest  high-speed 


computer  controlled  punch  presses. 

MFJ  manufactures,  assembles  and  tests 
every  PC  board  that  goes  into  MFJ  tuners. 

Instruction  manuals  and  other 
materials  are  printed  in  MFJPs  print  shop. 

MFJ  tuners  go  directly  from  our  factory 
to  your  dealer.  We're  not  just  an  importer 
adding  profits,  tariffs  and  import  charges, 

With  MFJ's  efficient  in- house  manufact- 
uring and  straight  to  your  dealer  distribu- 
tion you  get  the  most  tuner  for  your  money. 


WHY  CHOOSE  AN  MFJ  TUNER? 

Hard-earned  Reputation:  There's 
just  no  shortcut.  MFJ  is  a  name  you 
can  trust  -  more  hams  trust  MFJ  tuners 
throughout  the  world  than  all  other 
tuners  combined. 

Proven  Reliability:  MFJ  has  made 
more  tuners  for  more  years  than  anyone 
else  -  with  MFJ  tuners  you  get  a  highly- 
developed  product  with  proven  reliability. 

First-rate  Performance:  MFJ  tuners 
have  earned  their  reputation  for  being 
able  to  match  just  about  anything  - 
anywhere. 

One  full  year  unconditional 
guarantee;  That  means  we  will  repair 
or  replace  your  tuner  [at  our  option)  no 
matter  what  for  a  full  year. 

Continuing  Service;  MFJ  Customer 
Service  Technicians  are  available  to  help 
you  keep  your  MFJ  tuner  performing 
flawlessly  -  no  matter  how  long  you  have 
it  -just  call  601-323-5869. 

Your  very  best  value:  MFJ  tuners 
give  you  the  most  for  your  money.  Not 
only  do  you  get  a  proven  tuner  at  the 
lowest  cost  -  you  also  get  a  one  year 
unconditional  guarantee  and  continuing 
service.  That's  how  MFJ  became  the 
world's  leading  tuner  manufacturer  - 
by  giving  you  your  very  best  value. 

Choose  your  MFJ  tuner  with 
confidence!  You're  getting  proven 
performance  and  reliability  from  the 
most  trusted  name  in  antenna  tuners. 
Don't  settle  for  less. 

Call  or  write  for  a  free  full-line  MFJ 
catalog  with  all  10  of  our  tuners  and 
tons  of  ham  radio  accessories! 


Copyrtghi  (9  1989  by  MFJ  Enterpriser  Iru^ 


MFJ  ENTERPRISES,  INC, 

P.O.  Box  494.  Mississippi  Slate  MS  39762 
6QJ-323-5S69;  TELEX:  534590  MFJSTKV 
Nearest  Dealer/Orders;  800-047-1800 
Include  shipping  and.  han tiling 


MFJ  ...  making  quality  affordable 
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Amateur  Radio  Via  Satellite 


Andy  MacAttisWr  WASZiB 
14714  Knightsway  Drive 
Houston  TX  77083 

Hams  In  Space 

It's  been  over  six  years  since 
the  first  ham-in-space  activity  by 
Owen  Garriott  W5LFL  from  the 
Space  Shuttle  Columbia.  Using  a 
modified  Motorola  MX-300  two 
meter  FM  transceiver,  Owen 
logged  over  350  two-way  contacts 
and  was  heard  by  at  feast  1 0,000 
individuals  in  23  countries.  Total 
operating  time  was  about  four  and 
one- half  hours. 

In  the  next  twenty-three  months, 
two  more  successful  amateur  ra- 
dio activities  went  into  orbit.  The 
first  was  called  SAREX,  for  Shut- 
tle Amateur  Radio  Experiment. 
On  the  first  flight  of  the  Chal- 
lenger, Tony  England  W0ORE 
used  a  Motorola  MX-340  trans- 
ceiver with  a  window-mounted 
loop  antenna  like  that  used  by 
W5LFL  The  goals  of  this  mission 
were  to  share  the  spaceflight 
experience  with  the  largest  com* 
munity  possible,  to  encourage 
youth's  interest  in  science,  tech* 
nofogy  and  amateur  radio,  and  to 
demonstrate  the  possibilities  of 
earsh4o-space  SSTV  {slow-scan 
TV).  This  operation  was  quite  a 
success. 

Tony's  goal  was  to  attract  young 
people  to  his  activities  in  space. 
Students  at  many  schools  were 
able  to  speak  directly  with  an  as- 
tronaut in  orbit.  Approximately 
6,000  students  participated  in 
some  way  with  the  SAREX  pro- 
gram, 

When  no  one  was  available  to 
operate  the  SSTV  equipment,  the 
transmitter  and  the  ROBOT 
1200C  scan  converter  were  set  to 
automatically  send  pictures  from 
the  shuttle.  Thus,  many  passes 
which  otherwise  would  have  been 
silent  had  two  meter  signafs  from 
the  spacecraft.  The  system  bea- 
con identified  with  Tony's  call, 
W0ORE,  in  CW. 

Within  a  few  months  ol 
WDORE'S  mission,  the  Chal- 
lenger carried  the  West  German 
SPACELAB  On  that  flight  three 
hams,  two  German  and  one 
Dutch,  made  many  contacts  using 
specially  modified  Bosch  com* 
mercial  transceivers  with  an  ex- 
ternally mounted  whip  antenna, 
The  uplink  frequency  was  on  437 


MHz  and  the  downlink  was  on 
two  meters,  making  this  the  first 
crossband  ham-in-space  opera- 
tion. The  recording  system  was 
left  on  during  times  when  DD6CF, 
DG2KM  or  PE1LFO  were  not 
available.  The  unattended 
on-board  equipment  heard  766 
ham  calls  and  recorded  them 
on  tape. 

Since  the  T9S5  DP0SL  opera- 
tion, the  Soviets  have  dominated 
orbital  ham  activity.  From  the  MIR 
space  station,  Musa  U2MIR  and 
others  have  provided  many  excel* 
lent  contacts  for  earth-bound  am- 
ateurs. More  activity  is  anticipated 
from  MIR  in  1990.  The  joint  Hun- 
garian-Soviet 10  watt,  two  meter 
rig  with  external  quarter-wave 
whip  provides  an  excellent  signal 
which  can  be  received  with  HTs, 
mobile  rigs  and  home  systems. 

SAREX  II 

More  American  ham-in-space 
action  is  on  the  way.  Ron  Parise 
WA4SIR  is  slated  for  a  trip  to 
space  around  midyear  on  STS-35. 
This  mission  was  originally  sched- 
uled for  late  April,  but  some  delay 
is  likely.  If  NASA  budget  con- 
straints do  not  interfere,  Ken 
Cameron  KB5AWP  will  follow  a 
few  months  later  on  STS-37.  Each 
astronaut  will  carry  a  different  ver- 
sion of  the  SAREX  El  configuration 
into  orbit.  Four  variations  are  pos- 
sible, ranging  from  two  meter  FM 
voice  only  to  a  combination  of 
voice,  packet.  SSTV  and  FSTV 
(fast-scan  TV).  Ron  will  be  taking 
packet  radio  but  will  also  operate 
voice  when  possible.  Ken's  activi- 
ty may  include  everything,  but 
with  uplink-only  capabilities  for 
the  FSTV  operation. 

The  primary  STS-35  SAREX 
mission  goal  is  to  provide  maxi- 
mum opportunity  for  real-time 
communication  between  Ron  and 
school  classrooms.  Due  to  the  or- 
biter's  launch  configuration,  di- 
rect earirno~space  contacts  dur- 
ing school  hours  in  the  US  will  be 
impossible.  STS-35  rs  scheduled 
for  a  night  launch  into  a  low  orbit 
with  an  inclination  which  will  allow 
only  those  in  the  southern  part  of 
the  US  easy  access,  and  then  only 
at  night. 

While  ground  station  antenna 
elevations  in  Houston,  Texas, 
may  approach  70  to  80  degrees 
for  a  good  pass,  those  in  Cleve- 


Photo  A.  Astronaut  Ron  Parise  WA4S1R  and  Roy  Neat  K6DUE  at  a 
SAREX  it  planning  meeting  at  the  Johnson  Space  Center  in  Houston. 


land.  Ohio,  may  see  less  than  ten 
degrees  at  the  closest  approach 
during  the  best  encounter. 

Hams  in  several  countries  must 
cooperate  if  Ron  is  to  communi- 
cate with  U.S.  schools.  Foreign 
stations  capable  of  contacting 
the  shuttle  during  North  American 
daylight  hours  will  provide  radio 
and  phone  links  to  the  schools. 
AMSAT  will  organize  the  packet 
and  voice  networks,  Bill  Tynan 
W3XOr  AMSAT  VP.  for  Manned 
Space  Programs,  is  the  AMSAT 
point -of-contact  for  the  effort. 

Only  simple  equipment  will  be 
needed  to  make  direct  contact 
with  the  Columbia  and  the 
WA4SIR  packet  system.  Standard 
FM  1200  baud  packet  operation 
will  be  used.  Ron's  TNC  (terminal 
node  controller)  is  a  modified 
Heathkit  HK-21  using  SAREX 
software  which  allows  for  a  "Field- 
Day-type"  connect  and  acknowl- 
edgment, with  little  else.  We  hope 
that  there  will  also  be  some  time 
available  for  Ron  to  try  general 
voice  contacts. 

The  incorporation  of  unattend- 
ed packet  operation  maintains  all 
of  the  best  features  of  previous 
missions.  Messages  can  be  sent 
automatically  from  the  shuttle  to 
listeners,  and  participants  can  call 
and  connect  with  the  onboard  sys- 
tem. Their  catlsigns  will  be  held  in 
memory  for  later  QSL  requests  in 
addition  to  the  instant  acknowl- 
edgment created  by  the  packet 
connection. 

The  primary  downlink  frequen- 
cy will  be  145.55  MHz  but,  unlike 
MIR  voice  operations,  the  uplink  is 
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offset.  Several  frequencies  are 
available,  with  144.95  MHz  the 
most  likely.  All  participants  should 
avoid  transmitting  on  145-55 
MHz.  Ron  will  NOT  listen  there. 
Actual  uplink  frequencies  and 
orbital  data  will  be  announced 
via  the  AMSAT  Nets  and  packet 
BBSs,  (Uninformed  hams  operat- 
ing simplex  caused  incredibly  bad 
interference  during  W5LFL*s  and 
W0OREfs  missions.) 

For  STS-37  Ken  KB5AWP  is 
hoping  for  a  camcorder  instead  of 
only  a  regular  TV  camera  to  go 
with  the  SSTV  equipment.  This 
would  allow  pictures  to  be  taken 
from  various  places  in  the  shuttle 
for  later  transmission  to  hams  on 
earth.  The  packet  radio  portion  of 
the  system  will  be  similar  to  that 
used  for  STS-35.  Voice  activity 
will  be  only  during  times  when  Ken 
is  not  on  duty,  asleep  or  otherwise 
occupied.  The  FSTV  uplink  activi- 
ties will  be  limited. 

This  portion  of  the  SAREX  II 
program  is  only  for  preliminary  ex- 
perimentation. A  small  group  of 
hams  will  be  allowed  to  transmit 
wideband  TV  signals  from  Earth 
to  space,  pending  FCC  approval 

STS-37  is  scheduled  for  a  day- 
time launch  which  will  provide 
significantly  easier  linkups  with 
schools. 

As  with  all  shuttle  missions,  the 
Goddard  Spaceflight  Center  will 
carry  live  audio  on  HF  frequen- 
cies. The  primary  frequency  is 
14295  MHz  with  3.860,  7. 185, 
21.395  and  28.650  MHz  also 
available  for  possible  rebroad- 
casts  of  live  and  taped  announce* 

Continued  on  page  78 
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Give  a  Lift  to  Your  ARC 

BACAR— Balloon  Carrying  Amateur  Radio 

by  Hans  van  de  Groenendaal  ZS6AKV 


At  one  time  or  another,  every  club  needs 
an  injection  of  something  new— not  just 
to  keep  alive,  but  to  grow. 

Some  years  ago,  a  few  disgruntled  commit- 
tee members  of  local  amateur  radio  groups  in 
Johannesburg  met  at  a  hotel  to  discuss  thai 
very  issue — how  do  we  stimulate  our  mem- 
bers? After  many  beers,  someone  suggested, 
"Let's  build  our  own  satellite!"  He  hadn't 
quite  completed  his  sentence  when  general 
laughter  poured  cold  water  on  the  idea.  How- 
ever, one  of  the  group  said,  'Hold  it. . .  it's 
not  such  an  absurd  idea — let's  fly  satellite 
equipment  on  a  balloon.*  Project  BACAR 
was  born! 

Objectives 

Our  goals,  even  after  some  seven  years, 
are:  to  encourage  experimentation  with  radio 
equipment,  electronics,  test  equipment,  and 
systems  in  a  space-like  environment;  and  to 
provide  a  wide  range  of  amateur  radio  related 
activity  for  as  many  radio  amateurs  as  possi- 
ble. This  includes  design,  development,  con- 
struction, and  testing;  satellite  tracking;  map- 
ping; direction  finding;  telemetry  encoding 
and  decoding;  and  FUN! 

Getting  Started 

Our  first  activity  was  a  direction-finding 
afternoon.  Each  participant  was  asked  to  re- 
port to  the  control  center  with  the  longitude 
and  latitude  of  their  home  station,  and  then  to 
give  the  bearings  of  three  repeaters  in  the 
area.  Using  detailed  maps,  the  control  center 
plotted  the  information  and  reported  back  to 
the  participant  with  the  accuracy  of  his  beam 
heading.  Many  had  to  climb  their  towers  to 
realign  their  2  meter  beams. 


Coke  Special 

Our  first  mission  involved  a  simpie  2  meter 
beacon  of  which  the  carrier  was  FM  modulat- 
ed with  a  tone-  The  frequency  of  the  tone 
indicated  the  height  above  sea  level*  We 
achieved  this  using  a  simple  thermistor  mea- 
suring the  outside  temperature-  Reasonably 
accurate  "upper  air  temperature  versus 
height  graphs'  are  available  from  the  local 
weather  office.  This  was  very  much  like  OS- 
CAR 1. 

The  circuitry,  powered  by  a  few  dry  cells, 
was  simple.  The  entire  package  was  encapsu- 
lated in  a  plastic  coke  bottle  and  filled  with  a 
low  density  foam. 

Get  Everyone  Involved! 

One  of  the  objectives  of  BACAR  is  to  stim- 
ulate interest,  so  we  involve  as  many  people 
as  possible.  We  employ  several  teams:  the 
launch  team,  which  is  responsible  for  the 
balloons,  the  gas,  and  the  entire  launch  pro- 
cedure; the  control  center  team,  which  pro- 
vides communication  and  VHF  to  UHF  links 
for  the  recovery  team;  a  broadcast  team, 
which  comments  on  the  launch,  creating  a 
tremendous  interest  among  the  older  ama- 
teurs who  stay  at  home  and  listen;  a  mapping 
team,  to  collate  all  the  bearing  information 
received  from  home  stations;  and  a  recovery 
team,  which  is  responsible  for  DFing  the 
package  after  the  balloon  has  burst  and  the 
equipment  is  parachuting  back  to  the  ground. 

BACAR  One 

Mission  One  was  greeted  with  great  excite- 
ment (so  were  the  other  24  to  date) .  At  06h00 
local  time,  all  teams  were  in  position.  By 


u 


Photo  A.  Dave  Woodhall  ZS6BNT  with 
BACAR  One— the  "Coke  Special,  " 

07h00,  the  balloon  was  filled  with  hydrogen 
(caution — use  helium,  if  possible).  The 
control  center  asked  the  local  Air  Traffic 
Control  for  permission  to  launch.  The  count- 
down began,  and  at  precisely  07h  I  \  BACAR 
One  lifted  gracefully  into  the  blue  skies  over 
Johannesburg.  The  beacon  worked  perfectly. 
Soon,  bearing  reports  were  coming  in  from 
over  a  wide  area,  and  the  mapping  team  plot- 
ted the  position  of  BACAR  One, 

At  around  1  IhOO,  the  control  team  reported 
that  BACAR  One  was  losing  height— the  bal- 
loon had  burst  and  BACAR  commenced  its 
slow  glide  back  to  the  ground. 

The  DFing  teams  went  into  action,  and 
after  many  hours,  they  finally  found  BACAR 
on  a  farm  some  100  km  from  Johannesburg. 

Endless  Opportunities 

Spread  over  25  missions,  we  have  flown  ail 
types  of  equipment,  including  parrot  (a  voice 
store-and-forward  repeater),  a  Mode  A 
transponder,  a  Mode  B  transponder,  and 
packet  radio. 

Mission  26,  launched  May  13,  1989,  in- 
cluded a  beacon  on  1602  kHz  to  enable  stu- 
dents to  track  BACAR  on  ordinary,  MW 
radios.  Unfortunately,  it  developed  a  prob- 
lem after  launch. 

Mission  27,  launched  in  the  fall  of  1989, 
includes  a  6-2m  transponder,  telemetry  mon- 
itors for  gamma  rays,  rate  of  climb,  UV  radi- 
ation—and, of  course,  a  medium  wave  bea- 
con. With  this,  we  will  reach  the  ultimate 
goal  of  BACAR:  to  recruit  young  people  into 
amateur  radio  in  a  fun  way! 


Photo  B.  BACAR  One  Control  Center  with*  left  to  right:  ZS6AKV>  ZS6AOG  and  mapping  team, 
ZS6BFS  and  ZS6CAG. 
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J.H.N,  vande  Groenendaal  ZS6AKV,  Presi- 
dent, Southern  Africa  AMSAT,  PO  Box 
13273,  Northmead,  South  Africa, 
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OSC  ARs  in  the  Classroom 

Unique  way  to  teach  youngsters  about  space  and  amateur  radio 

by  Richard  C,  Ensign  N8IWJ 


When  students  at  all  grade  levels  are 
asked  today  what  part  of  the  curricu- 
lum offered  by  schools  interests  them  most, 
astronomy  and  space  science  are  high  on  their 
lists.  As  director  of  a  public  school  planetari- 
um for  the  past  20  years,  I  have  seen  thou- 
sands of  students  thrill  to  the  sight  of  the  night 
sky  and  10  the  spacecraft,  such  as  Voyager 
and  Viking,  that  have  probed  through  the 
blackness  of  space  to  the  planets  of  our  Solar 
System.  Students  often  ask  me  how  these 
spacecraft  get  where  they  are  going,  and  how 
the  information  they  gather  is  sent  back  to 
waiting  scientists  on  Earth,  They  also  want  to 
know  how  communication  satellites  work, 
and  how  some  of  those  "birds'*  can  just  hang 
there  in  the  sky. 

As  an  educator  who  is  also  a  ham,  1  can 
bring  to  students  a  ready  resource  pool  of 
OSCAR  satellites  through  which  they  can 
gain  immediate  hands-on  experience  in  space 
science  and  technology.  At  any  lime  in  the 
school  day  there  is  at  least  one  OSCAR  above 
the  horizon  which  we  can  call  our  own  for  a 
few  minutes.  Turning  on  our  classroom  sta- 
tion we  can: 

1 .  Track  the  satellite  as  it  passes  over  us  via 
computer  or  graphical  aids  and  plot  its  real 
time  path  over  the  Earth  on  a  world  map  or 
Earth  orbit  plotting  map. 
2*  Assign  teams  of  students  to  follow  the  bird 
with  the  station  antenna  rotor  system, 

3.  Monitor  the  heartbeat  of  an  OSCAR 
through  its  beacon  telemetry  (CW(  RTTY. 
ASCII  or  voice). 

4.  Make  contact  via  OSCAR  10  or  13  with 
another  ham  nearly  halfway  round  the  world 
ami  get  acquainted  with  someone  from  anoth- 
er culture.  We  can  also  monitor  others*  call- 
signs  on  the  satellite  to  see  the  overall  pattern 
of  communications  coverage. 

5.  Gateway  or  go  direct  via  OSCAR  satell  ite 
to  a  distant  U.S.  school,  allowing  an  inter- 
change between  students. 

6.  Monitor  the  progress  of  a  polar  expedition 
via  an  OSCAR  digi  talker  (talking  computer), 

7.  Listen  to  a  Soviet  cosmonaut  talking  to 
other  hams  as  he  passes  overhead  in  the  Mir 
space  station  and  make  our  own  attempt  to 
contact  him. 

Advanced  Activities 

More  advanced  students  can: 
I ,  Investigate  the  spin  period  of  an  OSCAR 
satellite  by  monitoring  and  plotting  its  signal 
strength  on  a  chart  recorder  or  by  analyzing 
its  telemetry. 


2.  Measure  the  speed  of  radio  waves  as  they 
travel  tens  of  thousands  of  miles  out  and  back 
from  a  Phase  HI  OSCAR. 

3.  Explore  the  frequency  shift  of  an  OS- 
CARS beacon  due  to  the  Doppler  Effect. 

4.  Measure  the  effect  of  atmospheric  refrac- 
tion on  uplink  and  downlink  signals  from  an 
OSCAR  as  it  goes  below  the  horizon. 

5.  Monitor  data  on  micrometeorites  from  the 
new  Webersat. 


''An  easy  way  for  a  school  to 

become  involved  is  through 

an  amateur  with  a  satellite 

station  gatewaying  to 

a  local  repeater/' 


As  well  as  hands-on  OSCAR  activities, 
educators  can  use  resources  from  organiza- 
tions such  as  AMSAT  and  the  ARRL  to: 
1 .  Give  students  an  up-to-date  feel  for  the 
nature  of  ham  radio  via  the  ARRL  videotape 
"The  New  World  of  Amateur  Radio." 

2.  Watch  a  videotape  of  the  AMSAT  launch 
from  French  Guinea  and  get  a  feel  for  the 
complexity  of  a  multiple  satellite  launch. 

3.  Decode  RTTY  satellite  bulletins  and 
telemetry  directly  from  AMSAT  OSCAR  13. 

4.  Give  students  orbital  information  on  satel- 
lites they  can  watch  passing  overhead  in  the 
night  sky,  like  Russian  and  American 
manned  missions  and  a  giant  Japanese  mirror 
ball  in  orbit. 

Getting  Schools  Involved 

As  Science  Education  Advisor  for  AM- 
SAT-NA,  I  am  currently  compiling  lists  of 
schools  with  amateur  radio  satellite  stations 
with  the  idea  of  establishing  regular  commu- 
nications between  schools  via  AMSAT  OS- 
CAR 10/13.  An  easy  way  for  a  school  to 
become  involved  is  through  an  amateur  with 
a  satellite  station  gatewaying  to  a  local  re- 
peater. Then,  ail  the  school  needs  is  a  ham 
with  an  HT  to  become  involved  in  satellite 
communications.  Schools  with  established 
clubs  can  use  some  of  the  equipment  already 
on  hand  to  aid  in  building  their  satellite  sta- 
tion. The  education  departments  in  many 
states  often  have  grants  available  to  aid  in 
purchasing  innovative  classroom  aids  like 
OSCAR  satellite  stations,  I'm  happy  to  help 


any  school  getting  started  in  this  area  and 
want  to  hear  from  any  schools  that  are  already 
"on  the  bird," 

The  DOVE 

With  AMSAT's  MicroSats  just  launched  in 
January,  a  new  educational  aspect  of  amateur 
radio  is  being  born.  AMSAT  Brazil  (BRAM- 
SAT)  has  commissioned  one  of  the  MicroSats 
and  dedicated  it  for  educational  use,  Starting 
mid-February,  the  DOVE  (Digital  Orbiting 
Voice  Encoder)  MicroSat  will  transmit  2  me- 
ter FM  digital  voice  signals  on  145.825,  in- 
eluding  telemetry  and  special  purpose  voice 
transmissions.  The  first  major  use  to  which 
DOVE  will  be  put  is  to  circle  the  world. 
speaking  messages  of  peace  written  and  spo- 
ken by  school  children. 

Schools  around  the  globe  were  invited  to 
participate.  In  support  of  DOVE  educational 
activities.  I  invited  all  radio  amateurs  to  en- 
courage their  local  schools  to  become  in- 
volved in  this  creative  writing  exercise.  Chil- 
dren from  the  ages  of  8  to  18  submitted 
messages  as  a  school  project,  Then,  each 
school  selected  the  top  20  messages  and  had 
the  children  record  them  for  digitization  and 
transmission  to  the  satellite.  Messages  not  in 
English  are  followed  by  an  English  transla- 
tion. During  its  ten  minutes  or  so  above  the 
horizon  on  each  pass,  DOVE  will  alternate 
message  and  telemetry  cycles.  Messages  will 
be  updated  periodically,  Children  monitoring 
DOVE  in  its  polar  orbit  will  get  a  global 
perspective  of  peace  as  seen  through  the  eyes 
of  children  from  many  lands. 

To  involve  your  local  school  in  this  project, 
write  for  the  '"Project  DOVE  Educator 
Letter*1  to: 

DOVE  Newsletter 
c/o  Doug  Loughmiller 
620  Fairway  Drive 
Paris,  TX  75460 

The  AMSAT  Educational  News  is  avail- 
able by  subscription,  A  10-issue  yearly  sub 
is  $5  US*  $7  Canada.  $10  Overseas,  from 
AMSAT,  PO.  Box  27,  Washington,  D.C 
20044. 

The  future  of  amateur  radio  lies  in  the 
hands  of  today's  youth.  Through  ham  radio 
experiences  with  satellites,  our  youngsters 
can  gain  a  better  understanding  of  the  science 
and  technology  needed  to  explore  space*  and 
of  how  that  technology  can  be  used  in  an 
exciting  hobby  that  will  truly  bring  the  world 
into  their  classrooms. 
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Extending  the  Range  of  the 

Ramsey  HR-4 

Go  further  on  your  40  meter  receiver  for  less  than  $4. 


by  Mike  Gray  N8KDD 


I  bought  an  HR-4  40  meter  receiver  kit 
intending  the  project  to  be  a  learning  ex- 
perience for  my  nine-year-old  son.  After  get- 
ting it  together,  we  discovered  that  it  covered 
only  a  small  portion  of  the  40m  band*  I  found 
that  it  was  able  to  tune  only  64  kHz  in  the 
available  300  kHz,  without  adjusting  the  slug 
in  transformer  T2.  Additionally,  the  maxi- 
mum frequency  tunable  with  T2's  slug 
screwed  all  the  way  down  was  7,256  MHz. 
This  article  tells  you  how  to  extend  the  re- 
ceive coverage  of  the  HR-4  to  the  whole  40m 
band. 

Varactor  Tuning 

We  wanted  a  method  of  tuning  the  whole 
band,  without  adjusting  the  slug  in  T2 
and  without  losing  much  resolution  (see  Fig- 
ure 1). 

Tuning  is  accomplished  by  adjusting  the 
reactance  of  a  diode,  as  a  function  of  reverse 
bias  voltage.  The  diode  supplied  with  the  kit 
was  a  IN4002.  The  diode  being  the  easiest 
and  least  expensive  component  to  replace,  T 
decided  to  experiment  with  different  types  of 
diodes  from  my  junk  drawer,  I  didn't  really 
want  to  buy  a  diode  designed  for  this  purpose 
if  another  would  work  as  well. 


Diode 

Lower 

Upper 

Delta 

1 N4002 

7.192 

7,256 

0,064  MHz 

1 N4004 

7.095 

7.210 

0J15MHz 

1 N4742 

6780 

6,993 

0.213  MHz 

1 N4744 

7.006 

7.161 

0.155  MHz 

Table  J. 

Experimentation 

The  first  thing  I  did  was  insert  several  dif- 
ferent diodes  (one  at  a  time),  and  measure  the 
high  and  low  frequency  without  adjusting  the 
slug  in  T2. 

From  these  results,  shown  in  Table  1, 
I  chose  to  replace  the  IN4002  diode  with 
a  1N4004  and  listen  awhile.  Although  the 
tuning  range  was  nearly  doubled  by  replacing 
the  diode,  and  selectivity  (resolution)  did 
not  seem  to  be  a  problem f  it  still  would 
not  tune  the  entire  band,  nor  would  it  reach 
7300  MHz, 

I  had  to  drill  a  hole  in  the  circuit  board  in 
order  to  screw  the  tuning  slug  in  T2  down  a 
few  more  turns.  The  slug  needed  only  a  cou- 
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Tfie  HR-4  40m  receiver. 


Results  of  the 

Parallel-Diode  Experiment 

Switch       Coverage     MHz 

Delta 

1N4004 

High          7.200           7.312 

.112 

one 
diode 

Medium     7.101           7.265 

.164 

two 
diodes 

Low           6,800           7.231 

.431 

three 
diodes 

Amateur  40  meter  band,  7.0-7.3  MHz 

Table  2. 

pie  of  turns  for  the  oscillator  to  reach  7.3 
MHz,  and  I  could  get  the  same  results  by 
lifting  T2  from  the  board  slightly  before  sol- 


Replacing  the  varactor  diode  increased 
coverage,  and  adjusting  the  tuning  slug  in  T2 
allowed  tuning  the  upper  end  of  the  band.  I 
still  could  not  tune  the  entire  band  without 
adjusting  T2.  Slug  adjustment  is  not  possible 
when  the  receiver  is  housed  in  a  case,  and  it's 
not  easy  out  of  the  case. 

Experimenting  further,  I  found  that  2 
diodes  in  parallel  reduce  the  oscillator  fre- 
quency and  extend  the  coverage  (see  Table 
2),  Because  the  oscillator  was  already  tuned 
for  the  upper  end  of  the  band,  the  selection  of 
additional  diodes  makes  a  lot  of  sense.  And 
it's  easy  to  do  with  a  toggle  switch  mounted 
on  the  front  panel.  My  son  plans  to  use  this 
radio  in  a  science  project,  so  we  glued  the 
switch  to  the  circuk  board,  rather  than  mount 
everything  in  an  enclosure. 
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Figure  1.  The  original  HR-4  tuning  circuit. 
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Figure  2.  The  HR-4  tuning  circuit  modified 
for  greater  coverage. 


Solution 

In  addition  to  drilling  a  hole  beneath  coU 
T2,  I  modified  the  kit  further,  adding  a  few 
more  diodes  and  a  switch  (see  Figure  2).  I 
chose  a  1 N4004  because  it  has  nearly  double 
the  coverage  of  the  IN4002,  and  I  had  a 
whole  package  of  them.  If  I  weren't  so  lazy  or 
cheap,  I  would  use  1N4002  diodes  for  better 
resolution  and  less  overlap  in  each  band  seg- 
ment. I  might  also  add  more  diodes  in  parallel 
in  order  to  listen  in  well  below  the  amateur 
band. 

The  kit  is  easy  to  assemble,  and  the  circuit 
board  sufficiently  large  to  accommodate  oth- 
er components.  It*s  a  rewarding  project,  and 
provides  an  ideal  platform  for  experimenta- 
tion and  education  in  radio  principles. 

The  HR-4  receiver  is  available  from 
Ramsey  Electronics  2575  Baird  Rd., 
PenEteld  NY  14526.  The  kit  is  reasonably 
priced  at  $24/95,  and  the  optional  enclosure 
is  $12.95 


Mike  Gray  N8KDD  may  be  contacted  at  465 
W.  Maple  Rd. ,  Milford  MI  48042, 


enterprises 


YAESU 


Call  us  for  all  your  amateur  needs. 

We  ship  worldwide 

TEN-TEC 


FT-767GX 

FT-747GX 

FT-757GX-K 

FT-736R 

FEX-736 

FT-411 

FT-212RH 

FT-712HH 

FT-709R 

FT-4700RH 

FGR-83GQ 

FGfl  9600 


FT-1000D 

1 60-1 0M  Transceiver 

50,  144,  432  MHz  with  optional  mods. 
Economy  HF  Transceiver 
All  mode  HF  Transceiver 
144/432  duplex  Transceiver 

Add  modules  for  50,  220,  or  1296. 
New  2M  HT 

45 W  2WI  FM  Transceiver 
35 W  440  FM  Transceiver 
4W,  440  FM  HT 
2M/440  Dual  band  mobile 
150KHZ  -  30MHZ  Receiver 
GO  902MHZ  Receiver 
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OMNIV 

Features  a  12  hand  crystal  mixed  local  oscillator  for  the 
ultimate  in  receiver  cteanline&s.  Dual  VFO'sf  25  tunabie 
memories,  full  QSK,  optional  FM  board,  crystal  filters 
selected  independent  of  mode,  output  adjustable  from  20  to 
1 00  watts,  A  GREAT  RIG! 


OTHER  TEN-TEC  PRODUCTS: 

Model  561    Corsak  II  MF  Transceiver 
Paragon 

Titan  Linear  Amplifier 
Hercules  Solid  State  HF  Amplifier 
Antenna  Tuner 
2KW  1 ,8  -  30MHz  Automatic  Tuner 


Model  585 
Model  425 
Model  420 
Model  238 
Model  253 


Mobile  Antennas    80-10  Meters 


IC-735 

160-1  DM,  General  Coverage  Receive,  Dual 
VFO  &  12  Memory  Channels,  QSK,  Compact. 


IC-228A/H 

Compact  Mobile  2-Meter  Transceiver. 

Call  us  for  aM  your  ICONI  needs! 


ALINCO 


PK-232 

Morse,  Baudol.  ASCII  AMTOH,  Packet,  Facsimile,  &  Navlex 


AT-300  Tuner 

KANTRONICS 


■Hainan     sukamk-- 


KAM  All  mode  terminal  unit 


DR-570T 

Compact  dual  band  transceiver  with  45W  on  2M 
and  35W  on  70  cm..  Full  duiplex  cross  band 
operation,  20  memories,  4  scanning  modes,  16 

key  DTMF  mic,  extended  receiver  coverage. 


DJ-500T  Dual  Band  Handheld 

144.000-147.995  /  440  -  450  MHz 

Cross  Band  Full  Duplex 

2.5WVHF&2.0WUHF 
(6  watts  &  5  watts  with  optional  battery] 
16  Digit  Auto  Dialer 
20  Memory  Channels 
Programmable  Odd  Offsets 
CAP  and  MARS  Modifiable 
2  Year  Limited  Factory  Warranty 


MFJ 


METERS  KEYERS       TUNERS 

ACCESSORIES       SWITCHES 


989C  TUNER 


AMPS,  TUNERS  &  ACCESSORIES 


AMERITRON  AL-80A 

AL-84:        600W  PEP 
AL-S0A:     1000WPEP 
AL-120Q:   1500Wout 
AL-1500:   1 500  W  out 
RCS-4  &  RCS-8V 
Remote  coax  switches 


NYE  VIKING  MBV-A 


Alpha-Delta,  B&W,  &  MFJ 
Coaxial  Switches 


rf  concepts  amps 


MIRAGE  AMPS 


TNC  UNITS         DUMMY  LOADS 
ANTENNA  BRIDGES         CLOCKS 


HEATH 


SB-1000  Linear  Amplifier  Kit 

Dual  Band  Handhelds  &  Mobile  Transceivers 

S A- 2 060  Delux  Antenna  Tuner  Kit 

HK-232-A  Pack-Kit  Controller 

HN-31-A  Cantenna  Dummy  Load  Kit 

And  more  ..  make  "rfe  "  your  HEATH  Headquarters? 

ASTRON 

POWER  SUPPLIES 


RS*4A $39  95 

RS-20A SB  95 

RS-20M....1 09.95 
VS-20M ...  124.95 


RS-7A $  49,95    RS-12A $69.95 

RS-35A 139.95    RS-50A 199.95 

RS-35M 15995    RS-5QM 219,95 

VS-35M 174.95    VS-50M 232.95 


VISA        Mastercard 

Personal  checks  verified  with 
Te  lee  heck 

Prices  subject  to  change  without  notice. 
Shipping  additional  except  as  noted. 
Returns  subject  to  15%  restocking  fee. 


ORDER  TOLL  FREE 

1  -800-233-2482 

Shipping  info.,  Technical,  Inside  Minnesota,  &  DX 

218-765-3254 

Telex:  4933032  RFE  Ul        FAX:  218-765-3308 


rf  enterprises 

HCR  Box  43 
Merrifield,  MN  56465 


More  than  a  source a  solution. 
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Number  8  on  your  Feedback  card 


The  UNI-8 

Porta-Power  Adapter 

Taps  power  from  a  variety  of  sources. 


by  J.  Robert  Witmer  W3RW 


Have  you  ever  been  in  the  middle  of  a 
QSO  and  had  your  FM  portable  battery 
go,  and  you  without  a  spare?  Ever  think  about 
the  need  to  provide  power  for  your  FM 
portable  for  an  extended  time,  from  a  variety 
of  locations,  and  possibly  during  a  public 
service  activity  where  you  may  not  have  ac- 
cess to  a  charger  for  your  NiCds? 

The  typical  solution  is  to  get  a  special  pow- 
er adapter  for  the  cigarette  lighter  of  your  car, 
or  for  120  volts  AC,  This  approach  is  reason- 
able, provided  you're  near  a  cigarette  lighter 
or  a  120  volt  AC  outlet.  But  what  if  you're 
not? 

That's  where  the  UN  1-8  comes  in.  It  con- 
verts power  not  only  from  the  above  sources, 
but  also  from  AC/DC  wall  adapters  designed 
for  different  applications.  In  addition,  you 
don't  have  to  worry  about  the  polarity  of  your 
source,  or  whether  it  is  AC  or  DC,  The  UNI- 
8  can  handle  them  both! 

I  have  used  the  following  power  sources 
with  the  UNI-8:  the  AC  wall  adapters  for  the 
Bearcat  580XLT  scanner  (13.8V  DC  at  700 
mA)  and  the  Bearcat  BC-200  scanner  (14V 
DC  at  480  mA);  the  Radio  Shack  Archer  AC 
wall  adapter  (RS  273- 1 652A,  1 2V  DC  at  500 
mA);  DC  power  cord  for  the  Dynascan  Mod- 
el RD-3130  dual  band  microwave  receiver; 
and  the  I  COM  CP-1  power  cord  for  the  the 
IC-xAT  and  IC-OxAT  series  HTs. 

Internal  Details 

See  the  schematic.  Both  sides  of  the  input 
power  lines  are  fused  by  Fl  and  F2,  prevent- 
ing the  possible  bypassing  of  a  fused  power 
line.  Depending  on  the  grounding  scheme  of 
the  vehicle  you  are  in?  and  the  ground  polarity 
of  your  FM  portable,  a  bypass  of  the  fused 
line  could  occur  through  the  antenna  coax 
line  shield  ground. 

With  the  full -wave  bridge  rectifi- 
er, Ul,  the  UNI-8  can  operate  from 
AC  and  DC  inputs.  Internal  rectifier 
diodes  to  the  +  and  -  output  termi- 
nals of  the  bridge  steer  the  DC 
inputs,  regardless  of  the  input  po- 
larity. AC  inputs  are  rectified  and 
the  un filtered  DC  output  is  also 
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Inside  the  UNI-8.    The  box  has  to  be  big 
enough  for  the  electrolytic  capacitor. 

presented  at  the  +  and  -  terminals. 

Following  the  bridge  rectifier  is  the  main 
filter  capacitor,  CI.  This  capacitor  deter- 
mines whether  half- wave  AC  inputs  can  pow- 
er the  UNI-8.  The  half- wave  inputs  normally 
have  60  Hz  ripple  components  from  hard  to 
smooth.  The  UNI-8  will  work  better  with  a 
high  value  of  capacitance.  Though  nothing 
can  totally  compensate  for  a  low  input  half- 
wave  AC  voltage,  a  large  capacitance  will 
help.  The  7808  provides  additional  filtering, 
the  amount  depending  on  the  ripple  frequen- 
cy of  the  rectified  AC— 60  dB  of  ripple  rejec- 
tion is  typical  at  120  Hz.  The  higher  the 
frequency,  the  higher  the  ripple  rejection. 

U2  is  the  heart  of  the  UNI-8.  An  8-volt 
output  was  chosen  for  this  adapter  because  of 
the  need  to  provide  operation  from  a  variety 
of  power  sources-  8  volts  seems  to  be  within 
the  range  of  most  FM  portables  for  operation 
at  a  reasonable  level  of  transmitter  power  (see 
Table  I),  Also,  the  regulator  needs  approxi- 
mately 3  volts  of  " headroom *'  to  regulate 
properly.  Diode  Dl  protects  U2  from  output 


Tabled 

HT 

Power  out 

Operating  Voltage 

(COM  IC-2AT 

1  -2  W 

7-11  VQC 

Yaesu  FT-727 

VaWp5W 

6-1 5  V  DC 

YaesuFT-411 

'AW,  5W 

5-5-1 5V  DC 

Kenwood  TH-215A 

5W 

7.2-1 6V  DC 

short  transients.  Capacitors  C2  and  C3  pre- 
vent spurious  operation  of  the  regulator. 

The  over- voltage  protection  section,  con- 
sistingof  D2,  Q I ,  Rl  and  R2,  was  taken  from 
an  earlier  power  adapter  article  by  Raymond 
Charlandt  "From  Cigar  Lighter  to  9.6 
Volts/1  in  the  April  1981  issue  of  QST.  Two 
other  references  you  may  wish  to  look  up  are 
Peter  O'DeU's  ^The  Perfect  10,"  in  the 
March  1984  issue  of  QST,  and  Motorola's 
*  Voltage  Regulator  Handbook/  published 
in  1976, 

This  section  protects  the  FM  portable  in 
case  U2,  which  has  internal  short  circuit  and 
over-temperature  protection,  fails.  If  U2  pre- 
sents the  full  nonregulated  voltage  at  the  FM 
portable,  the  latter  may  not  survive  the  expe- 
rience. 

If  the  voltage  exceeds  11.5  volts,  the  triac 
(Ql)  conducts,  essentially  shorting  the  out- 
put. This  in  turn  causes  Fl  or  F2,  or  both,  to 
open,  shutting  down  the  input  supply, 

D2  determines  the  trip  voltage.  If  1 1,5 
volts  exceed  the  safe  operating  voltage  for 
your  FM  portable,  choose  a  zener  with  a 
lower  zener  voltage. 

Watch  Your  Output  Polarity 

The  input  connector  for  the  UNI-8  is  a 
female  coaxial  type,  Radio  Shack  274-1565, 
designed  to  accept  the  mating  connectors  of 
most  common  power  adapters. 

I  mounted  the  components  for  my  UNI-8  in 
a  plastic  box  with  a  metal  cover,  Radio  Shack 
270-231 .  Be  sure  to  obtain  a  box  big  enough 
to  contain  the  electrolytic  capacitor  you  plan 
to  use  for  CI.  The  holders  for  Fl  and  F2 
(Radio  Shack  270-739  or  equivalent)  and  U 1 
were  mounted  in  the  bottom  of  the  box.  Jl  is 
mounted  to  the  side  of  the  box.  All  other 
components,  except  C I ,  which  fits  inside  the 
box,  are  mounted  on  the  metal  cover 
which  provides  heat  sinking  for  U2> 
Capacitors  C2  and  C3  should  be 
mounted  as  close  as  possible  to  U2. 

Prepare  an  output  power  cord 
with  a  suitable  mating  connector  to 
connect  your  FM  portable  to  UNI- 
SYS output.  Be  sure  to  double-check 


NPUT 


C1 
C2 

C3 
R1 


RESISTANCES    ARE  tfJ   OHMS 


—    XCVR 


Schematic  of  the  UN  1-8  power  converter 


Table  2.  Parts  for  the  UNI-8 


4700  \iF,  35V  electrolytic  cap. 
22  jjF,  35V  cap. 
15  jiF,  25V  tantalum  cap. 
1kG10°/o  Y4  Wres, 


RS  272-1 022* 
RS  272-1 01 4 
or  same  as  C2 


R2 

Two  10O  1W  resistors,  in  parallel 

RS271-151A 

U1 

Bridge  Rectifier,  1 00V 1 .4A 

RS  276-1 1 52 

U2 

7808, 3-termlnal  SV  fixed  regulator 

JDR* 

Q1 

400Vp6-AThac 

RS  276-1 000 

j     D1 

Silicon  diode,  1A200PIV 

1 N4003  or  RS  276-1 102 

D2 

1 1 .5~V 

1-WZener  diode 

F1 ,  F2                  1 .5-A  fuse 

RS  270-1 274 

J1 

Coaxial  power  jack 

RS  274-1 565 

Rb; 

Radio  Shack;  JDR:  JDR  Mic  rode  vices,  110  Knowles  Dr.,  Los  Gatos  CA  95030 

the  polarity  of  this  connection.  All  the  protec- 
tive circuitry  in  the  UNI-8  can't  protect  your 
FM  portable  if  you  get  the  output  polarity 
wrong! 

Make  a  Spare,  Too 

The  UNI-8  can  convert  power  for  your 


FM  portable  from  various  sources.  Ideally, 
you  need  a  supply  with  a  minimum  output 
voltage  of  approximately  12  volts,  at  a  cur- 
rent level  that  will  meet  the  demands  of  the 
operation  intended.  The  maximum  input 
voltage  rating  of  the  7808  is  35  volts ,  so  I 
wouldn't  advise  applying  more  than  25  volts 


to  the  input  of  the  UNI-8.  The  over- voltage 
protection  triae,  Ql,  is  rated  at  400  volts,  If 
you  accidentally  apply  more  than  35  volts  and 
U2  blows,  Ql  should  protect  your  FM 
portable. 


"The  UN 1-8 

can  convert  power  for 

your  FM  portable  from 

various  sources. " 


If  your  adapter  cannot  supply  adequate 
power  for  normal  transmit  operation,  try  the 
low -power  position.  A  ''hum* '  on  your  sig- 
nal usually  indicates  inadequate  filtering  or 
current  capacity.  If  thai  fails,  try  using  the 
adapter  for  supplementing  your  receive  oper- 
ation. You  could  also  try  charging  yourNiCd 
pack. 

This  adapter  gives  you  potential  power  for 
your  FM  portable  from  many  power  sources. 
It's  easy  enough  to  experiment!  Construction 
cost  is  low  enough  for  you  to  build  two-  Keep 
a  spare  UNI-8  in  the  trunk  of  your  car  for 
emergencies! 


Bob  Winner  W3RWt  146  Forest  Trail  Drive, 
Lonsdale  PA  19446. 


Simply  The  Finest  In 

Battery  Charging  Equipment 

Quality  .  ,  .  By  Design 


Automatically  erases  memory 
and  rapid  charges  any  Ni  cad 
battery  up  to  15  voita 
Greatly  prolongs  battery  life 
Changing  radios,  simply  re- 
program  the  Charger  Never 
outdated 

Front  panel  Rotary  Switch 
selects  up  to  three  different 
user  instable  socketed  pro- 
gram modules 


CMS  403 

<Tdp  Inside  view) 


GMS  403 
(3  Program  Slots) 

Rill THAEI  Year  Warranty. 
Proven  8  Year  Old  Design. 
Front  panel  Status  Indicator 
alerts  operator  it  Nicad  ca- 
pacity is  tow. 

Rapid  but  cool  charge  cycle 
Automatic  Shutoff  —  never 
overcharges  batteries. 


NEW  PRODUCT  * 


Same  as  our  time  proven  GMS  403 
except  it  can  accommodate  up  to 
14  different  program  modules. 

ATTENTION  SMS  403  OWNERS 

If  you  own  a  GMS  403,  it  can 
easily  be  user  upgraded  to  a 
GMS  403 A  by  ordering  our 
Module  Extension  Kit 


f 


GMS  403A 

(14  Program  Slots) 


frj  Control  Products  Unlimited,  Inc. 


5  Somerset  Dr.,  Coatesville,  PA  19320 


(215)383-6395 


Go  Firsf  Class  on  GAP  Airwaves 
with  the  CHALLENGER  DX-V 
or  New  CHALLENGER  DX-VI 

Unique  Multinand  Antennas  that  Utilize  the  Patented 
GAP  Elevated  Launch  Technology 

The  Revolution  in  Antenna  Design 


That. . . 

•  Launches  RF  horn  an 
elevated  GAP 

•  Eliminates  earth  toss 
■  Cones  pne-hJiK-d, 

No  adjustments  necessary    ^ 

•  Uses  3  start  ratals  1 25  feet 

•  Assembles  in  less  then 
30  minutes 

•  Is  self  siippartfijg  w/drap  in    , 
ground  mount  and  is  31  feet  high 


Challenger  OX-V  $199 

Total  bandwidth  on 
40,20. 15. 10  meters 
80  KHi  on  BO  meters 


but  has  NO!!! 

•Traps 
•Coils 

•Transformers 

'Baluns 


•Resistors 

•or  Base  Insulators 


Challenger  DX-VI  $219* 

Total  bandwidth  on 
40, 20,  IS,  12, 10  meters 
-*<    ISOKHr  on  80  meters 


Best  of  all  the  ENTIRE  antenna  is  always  active!! 


To  Order  Call— (407)  388  2905 

~1  *  Plus  shipping  and  handling    hh 

Florida  residents,  add  6%  Tax  i 


ANTENNA  PRODUCTS 
6010— Bldg  J 
N.  Old  Dixie  Highway 
Vero  Beach  FL  32967 


CIRCLE  373  ON  READER  SERVICE  CARD 


INTRODUCING 
NEW  ATV  SYSTEM 


\ 


& 


tfi  ELEMENTS 


43D-1IJ 

APUFHNA 


FSTV-430A 
TRANSCEIVER 


^-^^-U.^jl^^ 


What  is  the  advantage  of  Vestigial  Sideband  (VSB)? 

AEA's  FSTV430A  Vestigial  Sideband  operation  drastically 
reduces  adjacent-channel  interference.  VSB  requires 
much  less  bandwidlh  than  existing  double-sideband 
designs;  if  s  the  standard  method  of  modulation  required 
by  the  FCC  for  all  U.S.  broadcast  TV  stations.  Similar  in 
principle  to  SSB,  VSB  puts  all  of  the  audio  energy  and 
most  of  the  video  in  ONE  sideband  instead  of  two.  Using 
aboui  half  the  spectrum  space  of  competitive  units,  the 
I  STV-430A  is  the  ONLY  ATV  unit  that  conserves 
spectrum  .space  by  using  VSB,  Even  wiih  AEA's 
LA-43G/50  amplifier,  one  sideband  is  reduced  more  than 
30dB.  VSB  presents  an  obvious  advantage  to  the 
bandwidth -conscious  ATV  operator. 


•f  4*  p^H 


Advanced  Electronic  Applications,  Inc. 

2006-1 96th  St.  SW/P.O.  Box  2160  Lynnwood,  WA  98036  206-775-7373 


Prices  and  specifications  subject  to  change  without  notice  or  obligat 
Dealer  Inquiries  invited.  Copyright  1989. 


ion. 


Add  a  new  dimension  to  your  amateur  radio  com- 
munications with  AEA's  Amateur  Television 
(ATV)  system.  If  you  hold  at  least  a  technician- 
class  license,  you  can  transmit  and  receive  live  or  taped 
audio  and  video  Fast-Scan  TV  (FSTV)  information  that 
rivals  broadcast  quality,  Now  you  can  share  more  than 
conversation  over  the  air  with  this  new  mode  of  "per- 
sonal communications/' 

It's  Easy  and  Inexpen- 
sive. If  you  have  a  video 
camera  or  camcorder  and  a 
standard  TV  set,  you  may  al- 
ready own  the  most  expen- 
sive components  of  an  ATV 
system.  AEA's  ATV  system 
includes  a  transceiver  and  an- 
tenna. Simply  connect  the 
camera,  TV  and  the  antenna 
to  the  transceiver,  and  you* re 
on  the  air  LIVE  with  one 
wattP.E.R!  Your  TV  set  will 
monitor  your  transmitted  and  received  pictures,  ff  you 
want  to  broadcast  with  more  power,  AEA  also  offers  a  50 
watt  mast-mounted  linear  amplifier  with  power  supply* 

The  FSTV-430A  Transceiver  features  a  low-noise 

UHF  GaAsFET  preamp  with  a  typical  noise  figure  of  less 
than  1.5dB  and  a  crystal-controlled  or  variable  tuning 
down  converter  Output  is  available  on  channel  3  or  4 
for  signal  reception  AND  monitoring  transmissions. 
Two  frequencies  can  be  selected  from  the  front  panel  for 
transmission  (one  crystal  is  included).  The  AEA  design 
is  also  optimized  for  superior  video  and  audio  quality 
without  sync  buzz  even  with  weak  signals.  The 
FSTV-430A  is  the  only  transceiver  you  need  to  work 
ATV  and  it  also  allows  you  to  use  the  same  TV  set  to 
monitor  your  transmitted  and  received  pictures. 

The  LA-430/50  Amplifier  with  Power  Supply 

gives  a  boost  10  your  ATV  signal.  It  includes  a  50W 
RER  mast-mounted  Linear  Amplifier  (patent  pending) 
covering  420  to  450  MHz  and  a  GaAsFET  preamp 
which  utilize  the  antenna  feedline  for  DC  power*  The 
mast-  mount  eliminates  the  line  loss  between  the 
amplifier/preamplifier  and  the  antenna  to  improve  both 
transmission  and  reception,  and  is  the  equivalent  of  a 
100W  amplifier  in  the  shack  with  a  3dB  line  loss.  The 
amplifier  is  housed  in  a  weather-resistant  alodized 
aluminum  case.  The  MPS- 100  power  supply  also 
provides  a  1 3.6  volt  output  for  the  FSTV-430A. 

The  430-16  Antenna  is  a  high- 
performance,  computer-optimized 
yagi  specifically  designed  for  ATV 
operation.  It  features  broadband 
frequency  coverage  from  420  to 
440  MHz,  14  JdB  gain,  O-ring 
sealed  connectors,  28  degree 
E  plane  and  32  degree  H  plane 
beam  widths  and  16  elements  on 
a  10-foot  boom. 

See  AEA's  FSTV  System  at 

your  local  authorized  AEA  dealer. 
Put  yourself  in  the  ATV  picture 
and  join  the  fun! 

AEA  Brings  You 

A  Better  Experience. 
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Number  9  on  your  Feedback  card 


Ham  profiles 

There  are  no  "average"  hams! 


Photo  A.  Chris  Mignemi  KB2IGF  says  he*s  met  some  of  the  most 
influential  people  in  his  life  through  amateur  radio. 


At  the  "CQ  All 
Schools"  Net 

Chris  Mignemi  KB2IGF  is  13 
years  old,  He's  in  the  8th  grade  at 
Intermediate  School  72  in  Staten 
Island,  New  York,  He  received  his 
Novice  license  when  he  was  12 
years  old  and  in  Carol  Perry 
WBZMGP's  class. 

WH  was  the  most  exciting  day 


of  my  life,'*  says  Chris. 

In  addition  to  being  on  220  and 
10  meters,  Chris  is  interested 
in  model  building  and  in  music. 
"1  want  to  fly  planes  in  the  Navy 
when  I  grow  up,"  he  says.  "Ham 
radio  was  responsible  for  get- 
ting me  interested  in  radio  com- 
munications and  for  helping 
me  meet  people  who  influenced 


my  career  choice." 

Chris  can  often  be  heard  on  the 
"CQ  All  Schools"  net  on  Tues- 
days and  Thursdays  on  28,303 
MHz  at  1730  UTC  which  operates 
out  of  his  school  (Submitted  by 
Carol  Perry  WB2MGP.) 

KC9RP  Hap  Holly 

Hap  Holly  KC9RPt  born  Alan- 
son  Perry  Holly,  a  professional 
musician  and  graduate  of  Prin- 
cipia  College,  earned  his 
ham  license  at  the  age  of 
14.  He  studied  music  under 
the  legendary  accordion 
virtuoso,  Leon  Sash.  When 
he  was  a  camp  counselor 
In  the  Colorado  Rockies, 
Hap  met  his  wife-to-be, 
Stepahnie  KA9WKD.  Al- 
though he  has  been  blind 
since  the  age  of  7,  he  has 
climbed  five  mountains  in 
Colorado,  including  the 
14r435-foot  ML  Elbert.  Can 
you  imagine  him  rape  I  ling? 
Well,  he's  done  it.  He  has 
also  rafted  on  white  water 
rapids. 

Hap  is  the  former  presi- 
dent of  the  Bear  Repeater 
and  the  Executive  Director 
of  the  RAIN  Foundation,  a 
not-for-profit  educational 


organization  dedicated  to  the  pro- 
duction of  amateur  radio  program- 
ming. At  38,  Hap  is  also  a  serious 
songwriter  whose  songs  will  be 
featured  in  a  forthcoming  album 
by  Melissa  Manchester. 

incidentally,  Hap's  Dad  was  a 
practicing  architect  and  a  writer. 
And  as  fantastic  as  it  sounds,  both 
Hap's  mother  and  father  were  al- 
so blind.  (Submitted  by  Angelo 
Poivere  KA9CSO.) 


Photo  &  Hap  Hoiiy  KC9RPt  blind  from 
the  age  of  7,  enjoys  music  and  adventure 
as  welt  as  hamming. 


Feeds a ck 


In  our  continuing  effort  to  present  the  best  in  ama- 
teur radio  features  and  columns,  we  recognize  the 
need  to  go  directly  to  the  source — you,  the  reader. 
Articles  and  columns  are  assigned  feedback 
numbers,  which  appear  on  each  article/column  and 
are  also  listed  here.  These  numbers  correspond  to 
those  on  the  feedback  card  opposite  this  page.  On 
the  card,  please  check  the  box  which  honestly 
represents  your  opinion  of  each  article  or  column. 

Do  we  really  read  the  feedback  cards?  You  bet! 
The  results  are  tabulated  each  month,  and  the  edi- 
tors take  a  good,  hard  look  at  what  you  do  and  don't 
like.  To  show  our  appreciation,  we  draw  one  feed- 
back card  each  month  and  award  the  lucky  winner  a 
free  one-year  subscription  (or  extension)  to  73. 

To  save  on  postage,  why  not  fill  out  the  Product 
Report  card  and  the  Feedback  card  and  put  them  in 
an  envelope?  Toss  in  a  damning  or  praising  letter  to 
the  editor  while  you're  at  it.  You  can  also  enter  your 
QSL  in  our  QSL  of  the  Month  contest.  All  for  the  low, 
low  price  of  25  cents! 
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a. 


A STROM 

CORPORATION 


9  Autry 

Irvine,  CA  92718 

(714)458*7277 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  *  RUGGED  •  RELIABLE 


INSIDE  VIEW  -RS-12A 


MODEL  RS-50A 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWRAfl  OVER  VOLTAGE  PROTECTION  on  all  Models 
oicepl  HS-3A.  RS-4A.  RS-5A, 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  Input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S.A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  118  VUC  i  0.05  volls 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  than  5m v  peak  to  peak  (full  load  & 
low  line) 

•  Also  avtilibte  will  220  VAC  Input  voitiQi 


MODEL  RS-50M 


MODEL  VS-50M 


RM  SERIES 


19"  X  5'A  RACK  MOUNT  POWER  SUPPLIES 


MODEL  RM-35M 


MODEL 

RM-12A 
RM-35A 
RM-50A 

Separate  Volt  and  Amp  Meters 

RM-12M 

RM-35M 

FiM-MJli 


Continuous 
Duty  [Amps| 

9 

25 

37 

9 
25 

37 


ics- 

|Amps] 
12 
35 
50 

12 
35 
50 


Sizi  [IN] 

H  x  W  x  D 

x  19  x  BVt 

5V<  x  19  x  12tt 

5'*  x  19  x  12V? 


5  '* 


5V*  x  19  X  $% 
5%  x  19  X  12Vi 
5'*  X  19  X  nvt 


Shipping 
Wt.  (lbs 

16 

38 

50 

16 

38 
50 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 

RS-4A 

RS-5A 

RS-7A 

RS-7B 

RS-10A 

RS-12A 

RS-12B 

RS-20A 

R5-35A 

RS-50A 


Ctitiititt 

Oily  (Aapi| 

2.5 

3 

4 
5 

5 

7.5 
9 
9 

16 
25 
37 


ICS* 

|A»pi| 
3 
4 
5 
7 
7 
10 
12 
12 
20 
35 
50 


Siza  |IN| 
H  x  W  x  D 

3  X  4SA  X  5a< 

3%  X  6Vfe  X  9 
3T6  X  6Vi  x  l\i 

m  x  m  x  § 

4  x  Vk  x  \m 

4  x  Vn  x  103A 
4Vs  X  8  x  9 

4  x  Vk  X  Wk 
5  x  9  x  1DV* 
5x  11  xll 

6x  133«  x  11 


$hippii| 

Wt.  jibs  j 
4 
5 
7 
9 
10 
11 
13 
13 
18 
27 
46 


RS-M  SERIES 


MODEL  RS~35M 


MODEL 

Switc  liable  volt  and  Amp  meter 

RS-12M 

Separate  volt  and  Amp  meters 

RS-20M 

RS-35M 

RS-50M 


Cantiiiots 
Oily  {Anipsj 

9 

16 

25 
37 


ICS' 

|A«ps| 

12 

20 
35 
50 


Sin  |IN| 

HxWxB 

4%  x  8  x  9 

5  x  9  x  lOVj 

5x  11  x  11 

6  X  133d  x  11 


Slippiii 
WK  (lis  | 

13 

16 
27 
46 


VS-M  AND  VRM-M  SERIES 


Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  (rom  2-1 S  volts  •  Current  limit  adjustable  from  1 .5  amps 
to  Full  Load 

Continuous  ICS1 

MODEL                                     Duty  |Amps|  (Amps) 

@13.8VDC  @10VDG  @5VDC                      @13.8V 

V5-12M                               9               5  2                              12 

VS-20M                             16               9  4                              20 

VS-3SM                             25             15  7                              35 


VS-50M 


37 


MODEL  VS-35M 


Variable  rack  mount  power  supplies 
VRM-35M  25 

VRM  50M  37 


22 


15 
22 


10 


7 
10 


50 


Sizi  |IN) 
H  x  W  x  D 

4^  X  6  X  9 

5  X  9  x  10  V? 

5  x  11  x  11 

6X  13*  X  11 


m.  (lbs.) 


13 
20 
29 


46 


50 


5Vi  x  19  x  12% 
5Vi  x  19x12  : 


50 


RS-S  SERIES 


MODEL  RS-12S 


Built  in  speaker 

MODEL 

RS-7S 

RS-10S 

RS-12S 

RS-20S 


Clilliitii 

Dilf  lAaps] 
5 

7.5 
9 
16 


AMps 

7 
10 
12 
20 


Sizi  |IN| 

H  x  W  x  0 

4  x  Vi  x  1W 

4  x  Vb  x  10J* 
4Vj  x  8  X  9 
5  X  9  x  Wh 


Sbippiif 
WL|llt.) 

10 

12 

13 

18 


ICS— Intermitlent  Communication  Service  (50%  Duty  Cycle  5m(n.  on  5  min.  off) 
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Number  1 0  on  your  Feedback  card 


Jamboree  Radio 


WBSA,  K2BSA:  Ham 
Broadcast  Legally 

by  Kevin  Scott  WB4BNU 


Scouts 


The  Boy  Scouts  of  America  go  all  out 
every  four  years  with  a  National  Jam- 
boree At  Bowling  Green.  Virginia,  the  latest 
Jamboree  attracted  35,000  Scouts  from  the 
USA  and  30  -f-  countries.  Adult  leaders,  staff, 
and  daily  visitors  swelled  the  attendance  to 
over  100,000! 

Each  year  amateur  radio  K2BSA  plays  a 
role  in  the  Jamboree,  with  a  lively  crew  that 
shares  the  excitement  of  ham  radio. 

This  year  the  Jamboree  had  a  historical 
first.  Broadcast  Radio  Station  WBSA  signed 
on  and  broadcast  through  the  entire  Jam- 
boree, With  an  experimental  license  granted 
by  the  FCC,  the  BSA  National  Council  oper- 
ated on  530  &  1610  kHz  AM  and  91 .7  MHz 
FM.  530  AM  broadcast  Jamboree  and  park- 
ing information  on  a  looped  cassette  while 
1610  AM  and  91.7  FM  were  simulcasts— 
with  live  music,  interviews, news,  DJs  and 
special  programs.  Live  remote  broadcasts  via 
2-way  radio  at  key  locations  really  caught  the 
Scouts*  attention,  especially  when  there  were 
prize  giveaways.  Schedule  changes,  news 
flashes,  important  last-minute  announce* 
ments  could  all  be  broadcast  quickly. 

The  FM  station  was  easy  to  put  on  the  air. 
We  had  ample  trees  from  which  to  hang  a 
ground  plane  antenna.  Antenna  height  was 
around  45  feet.  With  10  waits,  its  range  was 
5-6  miles.  The  fun  pan;  Planning  and  build* 
ing  the  AM  stations.  With  low  power  (5 
watts)  we  had  to  cover  a  3*mile  radius  with 
signal  enough  for  small  portable  radios.  Ev- 
ery ounce  of  power  was  needed.  Ham  QRP 
know-how  came  in  handy, 

The  FCC  rules  the  length  of  the  antenna 
system  may  be  no  longer  than  49  feet:  anten- 
na, transmission  line,  and  connection  to  the 
ground  system— with  a  maximum  field 
strength  spec  we  could  not  exceed.  Licensed 
for  10  watts,  we  had  5  watt  transmitters. 

To  radiate  as  much  of  this  as  we  could,  we 
laid  out  a  radial  system  thai  would  be  the  envy 
of  most  hams.  Nearly  2  miles  of  electric  fence 
wire  was  used  to  make  2  radial  systems  with 
120  fourty-four  foot  length  wires  in  each. 
Several  radials  from  each  antenna  overlapped 
to  increase  the  effective  ground  plane  under 
each  antenna. 

The  mast  used  for  1610  kHz  was  forty 
feet  of  thin-wall  fence  pipe.  Being  flimsy, 
it  was  a  pain  to  erect.  Ham/Boy  Scout  in- 
genuity; throw  a  rope  over  the  branch  of  a 
nearby  tree  and  using  it  as  a  crane  to  hoist  the 
mast,  guy  it  in  place. 


Tuning 
was  done  with  a  field- 
strength  meter .  Power  was  too 
tow  to  read  on  our  SWR  meter.  The 
antenna  first  tried  was  a  three-wire  vertical 
unipole,  I'd  hoped  its  higher  impedance, 
compared  to  a  loaded  ground-mounted  verti- 
cal, would  result  in  a  more  efficient  radiator. 
I  never  found  out.  1  couldn't  find  the  match 
point  and  ran  out  of  lime.  The  signal  strength 
was  so  poor  the  design  was  abandoned  for 
something  easier  to  tune.  Outer  legs  of  the 
unipole  were  tied  together  to  make  a  vertical 
with  a  capaeitive  hat,  which  we  fed  to  a  link- 
coupled  matching  network.  Performance  was 
better  than  the  unipole  but  far  from  ideal. 
Finally  a  tapped  coil  was  tried  with  excellent 
results.  Wound  on  scrap  2x2  using  electric 
fence  wire,  it  was  3"  long  with  100  wide- 
spaced  turns.  It  didn't  have  inductance 
enough  for  a  match,  so  a  coil  of  40  turns  was 
wound  and  added  to  the  end,  of  which  only  25 
turns  were  needed  for  a  match.  At  only  5 
watts,  I  got  a  few  RF  burns  on  my  hand 
during  the  tuneup  so  1  knew  we  were  radiat- 
ing something, 

For  the  530  station,  the  idea  of  erecting  a 
mast  was  abandoned  because  it  was  such  a 
pain  io  erect  the  one  for  1610, 

Since  trees  were  plentiful,  we  took  advan- 
tage of  a  tall  one  to  erect  a  wire  antenna  with  a 
capaeitive  hat.  What  I  learned  from  the  1610 
antenna,  I  copied  for  530  kHz.  It  took  2 
Scouts  over  an  hour  and  several  hundred  feet 
of  wire  later  to  come  up  with  another  coil  also 
wound  on  a  scrap  2  x  2,  This  time  we  used 
insulated  20  gauge  wire,  closed  spaced  with  a 
coil  over  two  feet  long!  Even  that  wasn't 
enough.  Forty  additional  turns  were  added  to 
the  end  of  the  coil  which  proved  to  be  enough 
for  a  good  match, 

I  thought  the  tapped  coil  would  be  one  of 
least  efficient  of  the  antenna  designs,  but  effi- 
cient or  not,  it  more  than  did  the  job  and  was 
easy  to  tune.  Field  tests  by  car  and  by  bicycle 
proved  that  we  provided  a  good  signal  even  in 
the  most  remote  locations  of  the  camp.  The 
audio  quality  was  quite  good.  Range  for  a 
listenable  signal  on  1610  was  around  3  miles 
and  initial  tests  on  530  kHz  yielded  5  miles.  A 
good  soaking  rain  helped  the  signal  due  to 
increased  ground  conductivity,  The  530  sig- 


nal  was  more  sus- 

ceptible  to  daily 

ground  conductivity 

variations  which  reduced  the 

usable  reception  to  around  2  miles. 

Both  antennas  did  quite  well  despite  their 

calculated  radiation  resistances  of  7  ohms  and 

0.8  ohms! 

So  for  the  first  time  the  National  Boy  Scout 
Jamboree  had  its  own  radio  station!  Based  on 
its  success,  it  won't  be  the  last.  Next  time  I 
think  well  just  stick  with  two  10  Watt  FM 
transmitters.  They're  much  easier  to  put  on 
the  air  and  provide  good,  clean  audio  with  a 
more  reliable  signal  for  the  area  concerned. 
The  AM  stations  were  a  challenge!  Next 
time,  in  true  Scout  fashion,  we*!  Be  Pre- 
pared, 


** 


You  Can,  Too! 

This  project  can  be  done  on  a  smaller  scale 
in  your  community.  Non-licensed  broadcast- 
ing on  the  AM  band  is  legal  using  a  100  mW 
input  power  transmitter  into  a  10  foot  long 
antenna.  Typical  range  is  200  to  300  feet. 
Buried  or  M leaky"  coax  is  another  approach. 
The  FCC  has  maximum  field  strength  speci- 
fications for  both. 

Typical  applications?  Travelers  Informa- 
tion Service  (TIS)  for  civic  events,  church 
services,  hamfests.  Parking  information,  de- 
scriptions of  events  for  curious  people  driv- 
ing by.  "Live"  broadcasting.  Yard  sale?  Put 
a  transmitter  and  antenna  out  by  the  street. 
YouTl  get  a  kick  out  of  the  comments.  It  may 
get  people  to  stop  who  would  have  driven  on. 

Legal  QRP  AM  can  be  an  opportunity  for 
Amateur  Radio  to  provide  the  skills  needed  to 
set  up  a  public  service  project  in  your  com- 
munity and  make  it  work! 

I  want  to  thank  the  crew  of  WBSA  who 
helped  construct  the  station,  and  Panax  is  Pro- 
ductions for  helping  with  the  transmitter 
plans  and  pans 

Wait  til  next  Jamboree.  WBSA-TV??? 


Kevin  Scott  WB4BNU  has  been  a  ham  since  he  was 
15  years  old.  He  has  a  BSEEfrom  the  University  of 

Florida.  He  presently  works  for  a  two-way  mobile 
radio  manufacturer  in  Raleigh,  North  Carolina r  as 
a  Test  Systems  Engineer.  WB4BNU  is  also  an  ac- 
tive member  of  the  Boy  Scouts  of  America  and  ihe 
Order  of  (he  Arrow.  Contact  him  at  i  502  N.  Wliite 
St. ,  Wake  Forest  NC  2  7587, 
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Number  1 1  on  your  Feedback  card 


Time  Division  Multiplex 

A  bandspace-economic  mode  for  possible  use  in  ham  radio 


by  Bill  Tipton  W4TAL 


With  increased  crowding  on  many  of 
their  bands,  hams  have  been  looking 
for  ways  to  make  spectrum  use  more  effi- 
cient. One  approach  is  to  make  signals  more 
narrow  band.  For  voice  modes*  single  side- 
band (3  kHz  wide)  accomplished  this  by  re- 
ducing  the  required  bandwidth  by  half  over 
AM  (6  kHz  wide).  Another  approach  is  for 
signals  to  share  a  channel.  Packet  radio  does 
this  with  much  success — such  systems  moni- 
tor a  channel  and  wait  until  it  is  clear  before 
transmitting. 

Intro  To  TDM 

This  article  presents  the  reader  with  the 
basics  of  TDM  technology.  It  describes  the 
TDM  process,  how  it's  used,  the  characteris- 
tics of  the  TDM  digital  carrier,  and  the  ad- 
vantages and  disadvantages  of  TDM . 

Time  Division  Multiplex  (TDM)  repre- 
sents the  latest  efforts  to  economize  on 
bandspaec,  Like  packet,  TDM  is  a  method  of 
digital  communications  that  allows  a  number 
of  voice  or  data  channels  to  use  the  same  path 
or  circuit.  Two  main  differences,  however, 
exist  between  packet  and  TDM.  First t  since 
TDM  is  synchronous— that  is,  it  depends  on  a 
precise  timing  element— much  more  efficient 
time-sharing  can  exist  on  a  frequency.  Sec- 
ond, TDM  takes  analog  voice  channels  and 
converts  them  to  digital,  whereas  packet 
takes  digital  input  from  a  keyboard  or  pro- 
gram, and  converts  it  to  analog  tones  for 
transmission. 

So  far,  TDM  is  used  mainly  in  the  tele- 
phone digital  carrier  network,  TDM  is  also 
used  in  satellite  communications  by  means  of 
a  technique  called  Time  Division  Multiple 
Access  (TDM A). 

Some  Telephone  Basics 

The  telephone  in  most  homes  or  offices  is 
an  analog  instrument.  It's  connected  to  the 
telephone  network  through  a  two-wire  line  to 
the  telephone  company's  local  office.  This 
wire  connection  or  telephone  circuit  is  de- 
signed to  handle  voice  or  data  frequencies  in 
the  range  of  0-4000  Hz  {the  human  voice 
typically  ranges  between  500-3000  Hz), 
That  is  the  bandwidth  of  the  circuit.  This  two- 
wire  cabling  is  usually  called  twistedpair. 

Each  telephone  circuit  is  a  single  path  for 
one  voice  channel.  At  short  to  medium  dis- 
tances of  circuit  connection  (between  cities, 
two  central  telephone  offices,  etc.),  channels 
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DIAGRAM  I 
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Figure  L  Die  TDM  process,  The  first  diagram  shows  the  voice  signal.  The  second  diagram 
shows  the  approximated  image  of  the  voice  signal,  composed  of  sampling  pulses.  The  third 
diagram  shows  a  given  sample  pulse  being  awarded  a  binary  value. 


can  be  digitally  combined.  That  is,  the  voice 
signal  is  converted  from  an  analog  to  a  digital 
form  before  entering  the  circuit.  Digitized 
signals  can  be  easily  stored  and  very  quickly 
retrieved  to  feed  into  a  circuit  in  small  dis- 
crete units,  when  there  is  space  for  them, 
This  way,  a  number  of  signals**  time  share"  a 
single  communications  path. 

To  perform  this  time-sharing  feat,  each 
voice  channel  has  to  be  sampled  often  enough 
so  that  the  voice  intelligence  is  reproduced 


reliably  at  the  receiving  end  of  the  connec- 
tion. Sampling  is  just  the  process  of  taking  a 
" snapshot,"  at  a  given  frequency,  of  an 
analog  signal,  and  assigning  that  snapshot  a 
value.  Based  on  the  Nyquist  sampling  theory, 
if  sampling  is  done  at  a  rate  twice  the  band- 
width of  the  voice  channel,  the  intelligence  in 
the  voice  signal  is  preserved.  By  sampling  the 
voice  circuit  8000  times  a  second  (2  x  the 
bandwidth  of  the  telephone  circuit)  the  TDM 
process  begins. 
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Figure  2,  Schematic  representation  of  a  TDM  frame,  Tfte  1 93rd  bit  is  a  synchronization  bit. 


One  Line  For  24  Voice  Signals 

See  Figure  1,  Each  voice  channel  (tele- 
phone circuit)  to  be  multiplexed  is  sampled 
(Diagram  1 )  and  a  pulse  amplitude  modulated 
waveform  is  produced  (Diagram  2).  For  sim- 
plicity of  explanation,  a  sine  wave  represent- 
ing the  voice  channel  information  is  shown. 

Each  of  the  variable  amplitude  pulses  in 
Figure  I  represents  a  sample  of  the  voice 
channel  information.  Each  sample  represents 
some  quantity,  either  positive  or  negative. 
based  on  its  position  in  the  waveform.  The 
value  of  each  pulse  can  be  approximated  by 
an  8-bit  binary  number.  Since  the  binary  sys- 
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tern  has  a  base  of  2,  there  are  2s  or  256 
possible  values. 

In  practice (  the  left-most  bit  of  this  number 
(the  Most  Significant  Bit,  or  MSB)  represents 
the  polarity  of  the  pulse.  This  leaves  V  or  128 
values  possible.  The  assignment  of  approxi- 
mate values  to  each  pulse  is  called  "quantiza- 
tion/* Quantization  is  the  process  by  which 
the  range  of  values  possible  for  a  pulse  wave- 
form are  subdivided  into  a  finite  range  of 
values,  one  of  which  can  be  used  to  represent 
the  value  of  that  waveform.  Even  though 
quantization  approximates  pulse  values, 
these  approximations  are  close  enough  to  the 
true  values  to  preserve  the  voice  information. 
Once  quantized,  the  value  of  the  pulse  is 
encoded  into  an  8-bit  data  word. 

The  8-bit  digital  samples  of  each  voice 
channel  are  produced  at  a  rate  of  8000  times  a 
second  (the  sampling  rate)*  Therefore,  each 
voice  channel  becomes  a  64,000  bits  per  sec- 
ond (8000  x  8)  digital  signal. 

Next,  a  number  of  these  voice  channels  are 
placed  together  (multiplexed)  into  a  single 
communications  path.  In  the  process,  timing 
and  synchronization  ensure  that  each  voice 
channel  is  identifiable.  This  multiplexing  of 
the  voice  channels  into  a  single  communica- 
tions path  creates  a  TDM  digital  carrier. 

The  Digital  Carrier  Network 

The  telephone  digital  carrier  network  in  the 
US  is  called  the  Tl  digital  carrier  system.  At 
its  lowest  level  is  the  DS-1  (digital  signal  -  I J 
carrier  The  DS-1  consists  of  24  digitized 
voice  channels  multiplexed  into  a  1.544 
Megabits  per  second  digital  carrier.  Each  of 
the  24  voice  channels  is  time  sequenced  (#1 
through  #24).  and  one  bit  is  added  for  timing 
and  synchronization  to  produce  one  " frame" 
of  data.  The  frame  of  data  contains  193  bits 
|{24  x  8)  +  t  J.  Since  there  are  8000  samples. 
the  carrier  bit  rate  is  1,544,000  bits  per  sec- 
ond (8000  frames  x  193).  This  structure  is 
depicted  in  Figure  2.  There  are  higher  levels 
of  multiplexing  within  this  system,  but  they 
are  beyond  the  scope  of  this  discussion. 

The  voice  channels  for  the  DS-1  are  pro- 
duced from  24  selected  voice  circuits  input  to 
the  TDM  conversion  device.  The  electronic 
switching  of  phone  circuits  in  a  telephone 
office  selects  the  voice  channels.  This  switch- 
ing is  based  on  a  need  for  circuits  and  calls  in 
progress  at  the  lime* 

The  conversion  device  is  usually  called  a 


** channel  bank/  It  performs  the  sampling, 
analog-to-digital  conversion*  quantization, 
encoding,  and  multiplexing  process,  to  pro- 
duce a  DS-1  digital  carrier  for  transmission. 
To  receive,  it  reverses  this  process. 

The  193rd  bit  within  the  frame  provides 
a  recurring  bit  pattern  which  allows  syn- 
chronization of  the  TDM  carrier.  With  this, 
the  conversion  device  is  able  to  determine 
the  start  of  the  frame.  Without  some  method 
of  identifying  the  start  of  the  frame,  it's 
impossible  to  retrieve  information  from  the 
frame  in  proper  sequence,  or  even  identify 
individual  channels.  In  addition,  this  bit 
pattern  (at  some  time  during  its  timing 
sequence)  provides  information  as  to  when 
the  voice  channel  contains  information 
about  the  condition  of  that  circuit.  The  con- 
dition of  the  circuit  refers  to  its  status— 
on-hook,  off-hook,  and  ringing. 

Advantages  and  Disadvantages  of  TDM 

The  use  of  digital  techniques  in  communi- 
cations has  grown  since  the  late  '60s.  Mi- 
croprocessors and  digital  integrated  circuits 
have  made  the  conversion  economical,  effi- 
cient, and  simpler.  TDM  is  part  of  that 
process.  In  the  future,  we  can  expect  the 
telephone  handset  itself  to  do  the  digital 
conversion  for  the  telephone  network.  For 
now,  however,  the  primary  disadvantage 
of  using  digital  processes  such  as  TDM  is 
the  cost  of  interconnecting  it  to  the  analog 
portions  of  the  telephone  network. 

Soon  to  Amateur  Radio? 

Integrated  circuits  are  available  that  encode 
8-bit  digital  voice  or  data  into  DS-l  bit 
stream,  and  decode  DS-  L  All  these  ICs  work 
at  the  digital  level  and  require  highly  accurate 
L544  MHz  clocks  for  timing.  Main  users  of 
TDM  are  large  telephone  and  satellite  com- 
munication networks,  where  large  economy- 
of-scale  exists.  The  prices  of  digital  compo- 
nents are  falling  daily,  however,  so  it  may 
soon  be  economically  feasible  for  the  ama- 
teur community  to  exploit  this  mode. 
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Ground  Rules  of  RF  Building 

Valuable  guidelines  for  printed  circuit  board  design  for  RF  circuitry: 


by  Bob  Lombardi  WB4EHS 


Newcomers  to  building  RF  circuitry  al- 
ways seem  a  little  scared  by  tales  of 
seeming  black  magic,  such  as  when  you  fix  a 
horrible  oscillation  by  repositioning  a  wire  or 
component.  When  1  first  got  involved  with 
RF  engineering,  I  heard  some  of  the  old 
hands  at  HF  say  that  you  could  get  away  with 
almost  anything  under  30  MHz.  Some  lime 
later.  I  remember  overhearing  some  techni- 
cians say  you  could  get  away  with  anything 
below  500  MHz. 

When  I  got  my  first  2  GHz  assignment.  I 
was  told  that  I  could  get  away  with  almost 
anything  below  3  GHz.  About  that  time,  I 
saw  one  of  the  technicians  carve  a  bandpass 
filter  for  10  GHz  out  of  double-sided  Teflon™ 
PC  board.  When  I  expressed  amazement,  he 
said  (you  guessed  it}  you  can  get  away  with 
almost  anything  below  14  GHz. 

How  Can  You  Get  Awav  with  It? 

Obviously  that  expression  meant  some- 
thing different  to  each  person  using  it.  The 
HF  guys  would  include,  for  example,  run- 
ning fairly  high-level  signals  on  hook-up 
wire,  or  using  a  half-inch  lead  to  a  bypass 
cap,  To  the  microwave  guru,  it  means  not 
having  to  etch  a  new  version  of  his  filter  every 
time  he  wants  to  change  a  parameter.  The 
microwave  guy  would  never  consider  using  a 
capacitor  with  leads.  The  HF  expert  may  not 
even  recognize  the  microwave  filter  when  he 
sees  it. 

What  determines  when  you  can  get  away 
with  a  given  technique?  What  causes  you  to 
have  trouble?  Here  are  some  proven  RF  pro- 
totyping techniques  used  around  the  world 
every  day  that  can  help  you  build  projects  at 
any  frequency  you  want 

First,  Look  at  Length 

The  first  thing  that  gets  you  in  trouble  is  the 
electrical  size  of  the  part  or  the  length  of  the 
connection.  The  distinguishing  feature  of 
UHF  and  microwave  circuitry  is  that  the 
components  become  a  significant  portion  of  a 
wavelength  long.  My  rule  of  thumb  for  "sig- 
nificant' is  anything  longer  than  1/10  of  a 
wavelength.  Some  people  say  1  /20  of  a  wave- 
length* 

This  explains  why  a  2"  piece  of  #20  wire  is 
a  perfectly  good  lead  at  30  MHz,  but  is  abso- 
lute hell  at  3  GHz.  At  30  MHz  (10  meters), 
1/10  wave  is  1  meter  (39. 370")  and  2"  is  very 
short.  This  lead  is  only  1/200  of  a  wave* 
length.  At  3  GHz.  however,  1/10  wave  is 
0.3937".  A  2"  lead  at  this  frequency  is  com- 
paratively very  long,  over  xh  wavelength! 

To  compound  things,  when  the  wire  is 


etched  onto  a  PC  board,  the  electrical  length 
of  a  2"  conductor  is  even  longer,  since  the 
velocity  of  light  in  the  board  material  is  lower 
than  the  speed  of  light  in  a  vacuum,  and  the 
electrical  length  of  a  wire  depends  on  the 
speed  of  light  in  the  medium.  To  connect  two 
points  at  3  GHz,  some  form  of  transmission 
line  is  required,  such  as  coax.  Remember  to 
think  in  terms  ofwavelength  when  you  consid- 
er whether  something  is  long  or  not 

Watch  Out  for  Stray  Reactances 

Inductance  is  the  property  of  any  circuit 
that  causes  energy  to  be  stored  in  a  magnetic 
field;  it  is  most  easily  seen  in  pieces  of  wire. 
Coiling  the  wire  increases  the  amount  of  in- 
ductance in  a  given  volume,  and  makes  the 
component  more  compact.  Likewise,  capaci- 
tance is  the  property  of  circuits  that  cause 
energy  to  be  stored  in  an  electric  field;  it  is 
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Figure  I.  (a)  Typical  AC  coupled  amplifier 
circuit,  (b)  Poor  layout.  Notice  the  long 
ground  leads,  (c)  Layout  with  lots  of  ground. 
Ground  is  everywhere  except  for  signal  leads. 


most  easily  seen  in  a  parallel  plate  structure, 
Ceramic  and  electrolytic  dielectric  capacitors 
are  specifically  designed  to  increase  the 
amount  of  capacitance  in  a  given  volume,  but 
you  Ml  find  some  capacitance  wherever  two 
conductors  come  near  each  other. 

A  cap  with  long  leads  will  appear  to  have 
inductance  in  series  with  it,  thereby  forming  a 
series  LC  circuit.  For  the  typical  leads  found 
on  small  ceramic  or  silver  mica  capacitors,  I 
figure  around  28  nH  per  inch  of  lead  (about 
the  same  for  #22  wire),  This  means  that  a 
0.0  l^F  cap  with  two  leads  1/16"  long  will 
appear  to  be  series-resonant  at  around 
27  MHz.  Beyond  that  point,  the  capacitor 
behaves  as  an  inductor. 

You  should  be  aware  of  this  if  you  want  to 
use  one  to  couple  or  bypass  higher  frequency 
signals.  The  inductive  reactance  goes  up  with 
increasing  frequency,  and  the  part  that  you 
wanted  to  be  a  short  circuit  is  now  a  larger 
reactance.  The  way  around  this  is  to  use 
smaller  values,  or  to  reduce  lead  length  by 
surface  mounting  the  cap. 

Although  this  gives  you  almost  2ero  lead 
length,  the  inductance  of  the  cap  has  not  gone 
to  zero-  The  physical  size  of  the  cap— the  actual 
area  of  its  plates—contributes  inductance.  All 
capacitors  display  this  effect,  and  getting 
around  it  is  an  important  part  of  millimeter 
wave  (higher  than  microwave)  design. 

By  the  way,  remember  that  2"  wire  at 
3  GHz?  Another  reason  it  presents  problems 
is  that  it,  too,  represents  about  30  nH  per 
inch,  You  probably  have  seen  that  the  induc- 
tive reactance  of  a  coil  goes  up  with  increas- 
ing frequency.  The  lead  mentioned  above 
offers  565D  reactance  at  3  GHz,  which  is 
probably  much  too  high  for  your  use. 

Likewise,  an  RF  choke  (or  any  coil) 
has  capacitance  between  its  turns,  and 
this  looks  like  a  parallel  cap  that  gives  a  very 
real  resonant  frequency.  Unfortunately,  I 
can't  give  you  a  handy  value  to  calculate 
with,  like  above.  Coil  manufacturers  gener- 
ally provide  the  resonant  frequencies  for  their 
coils*  Parallel  resonance  is  more  likely  to  be 
acceptable  in  an  RF  choke,  since  it  increases 
the  resistance  to  die  RF  you're  trying  to 
choke  off.  You  don't  want  it  in  coils  used  in 
transformers  or  filters,  though,  because  the 
effective  inductance  of  the  coil  increases 
sharply  as  you  approach  the  resonant  fre- 
quency. Limit  coils  in  filters  to  1/10  or  1/5  of 
their  resonant  frequency.  Beyond  resonance, 
the  shunting  capacitor  passes  more  and  more 
signal,  while  the  inductor  starts  getting  big- 
ger again.  The  result  is  decidedly  not  an  RF 
choke, 
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As  nasty  as  these  effects  are,  they  are  rela- 
tively  well  known.  They've  probably  been 
accounted  for  in  the  design  of  the  project 
you're  building. 

The  Most  Common  "Gotcha" 

What  gets  all  of  us,  sooner  or  later?  Im- 
proper grounding.  Simply  put,  you  just  can't 
run  all  of  your  grounds  on  a  single  wire  that 
branches  out  to  all  of  your  components. 
Though  this  is  often  done  on  perfboard,  it 
only  works  on  the  simplest  audio  circuits. 
You  can't  leave  a  ground  strip  around  the 
outside  of  your  PC  board  and  attach  to  il  via 
etched  traces.  Both  of  these  are  common  mis- 
takes for  the  simple  reason  that  each  repre- 
sents a  lot  of  inductive  reactance  before  you 
get  to  ground.  That  inductance  can  make  the 
ground  connections  rather  high  in 
impedance,  and  the  RF  will  seek  a  lower 
impedance  path,  usually  where  you  don't 
want  it. 

What  you  want  is  the  most  ground  that  you 
can  get.  Use  double-sided  material  (single- 
sided  is  harder  to  find,  anyway)  and  keep  as 
much  of  one-side  solid  copper  as  you  can 
manage.  Mount  the  components  on  this  side, 
and  relieve  around  the  leads  with  a  drill  bit  or 
countersink  where  you  don't  want  a  ground 
connection.  There's  no  such  thing  as  too 
much  ground! 

To  briefly  use  a  reduction  to  absurdity  ar- 
gument: If  the  entire  board  was  one  massive 
ground  plane  with  no  lands  etched  in  it,  there 
would  be  no  oscillations,  no  stray  coupling 
(such  as  a  filter's  input  showing  up  on  its 
output),  and  no  crosstalk  (such  as  when  digi- 
tal clocks  running  next  to  sensitive  amplifiers 
cause  sharp  transients  on  the  analog  signal). 
Of  course,  there  would  be  no  circuit  either. 
The  point  is  that  as  soon  as  you  start  breaking 
the  ground  planes  apart  to  put  in  the  circuitry, 
you  compromise  your  grounds.  Leave  as 
much  there  as  you  can.  Don't  be  in  a  hurry 
to  etch  away  copper  that  you  think  you 
don't  need. 

Every  time  Fve  ever  seen  a  circuit  where  it 
was  suspected  that  there  was  too  much 
ground,  what  was  needed  was  more  ground, 
and  better  connections  between  grounds.  (A 
friend  with  over  25  years  as  an  RF  engineer 
says  he  saw  one  case  many  years  ago  in  which 
the  grounds  needed  to  be  separated.) 

In  professional  circles,  it  is  widely  ac- 
knowledged that  the  layout  and  packaging  of 
an  RF  circuit  has  as  much,  if  not  more,  influ- 
ence on  its  final  performance  as  the  actual 
circuit  itself. 

All  of  this  leads  to  what  I'll  somewhat 
immodestly  call: 

Uncle  Bob's  Handy  Rules  for  RF  Building 

Follow  these  rule  and  you'll  have  fewer 
problems  with  your  RF  projects. 

1 .  Groundliness  is  Next  to  Godliness,  The 
more  ground  you've  got,  the  better  off  you 
are.  One  side  of  your  PC  board  should  be 
solid  copper,  with  signal  traces  there  a  last 
resort-  This  is  your  ground  plane.  You  should 
have  ground  everywhere  you  can  fit  it.  Con- 
nect top  and  bottom  grounds  frequently  with 
short  pieces  of  wire  in  drilled  through-holes. 
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Only  one  caution  applies:  At  higher  fre- 
quencies, you  may  use  microstripline,  or 
coplanar  waveguide,  techniques.  Don't 
crowd  ground  up  against  microstrip  lines; 
leave  a  gap  equal  to  at  least  one-and-a-half 
times  the  thickness  of  the  board.  The 
impedance  of  coplanar  waveguide  is  set  by 
critical  spacing  of  ground  and  the  conducting 
center  trace.  If  you're  building  something 
with  this,  don't  fool  with  line  widths  and 
spacing  to  ground. 

This  well-grounded  board  should  then  be 
mounted  in  a  metal  enclosure  with  its  ground 
solidly  connected  to  the  chassis  ground.  If 
you're  using  AC  power,  I  believe  in  the  elec- 
trical code  requirement  that  the  line  ground 
(the  green  wire)  should  connect  to  the  chas- 
sis. Some  writers  say  this  is  bad  for  lightning 
protection,  and  advise  you  not  to  connect  to 
the  AC  ground.  Follow  their  advise  at  your 
own  risk!  The  commercial  gear  you  buy  will 
have  this  connected. 

Finally,  if  you  use  the  project  in  your  sta- 
tion, you  will  probably  want  to  connect  it  to 
the  station's  earth  ground,  although  this  is 
marginally  useful  for  circuits  operating 
above  HF. 

2.  Keep  Outputs  Away  From  Inputs.  Opti- 
mal RF  layout  is  in  straight  lines,  with  input 
as  far  away  from  output  as  you  can  get  it.  The 
higher  the  gain  of  the  circuit,  or  the  higher  the 
**Q"  of  the  circuit,  the  more  this  applies.  If 
an  output  has  to  be  near  an  input,  keep  as 
much  ground  as  possible  between  them.  (This 
is  why  the  IF  sections  in  radios  are  set  up  in 
strips.) 

3.  Use  the  Smallest-Sized  Components  You 
Can  Manage,  This  reduces  stray  reactance  in 
the  circuits,  and  makes  the  design  more  real- 
izable. 

4.  Make  Connections  Short  and  Direct. 
I  don't  care  if  it's  prettier  to  have  neatly  laced 
wire  bundles,  and  the  circuit  certainly 
doesn't.  Short  leads  helps  prevent  stray  in- 
ductance from  causing  trouble,  and  helps 
eliminate  the  need  for  coax  runs.  This  espe- 
cially applies  to  the  inverting  inputs  of  op 
amps  and  to  high  impedance  circuits.  Keep 
these  lines  short* 

5.  Put  Ground  Between  Lines  That  Run 
Alongside  Each  Other,  Especially  if  they  run 
for  any  appreciable  length.  This  is  the  best 
cure  for  crosstalk. 

6.  Beware  of  Coupling  Between  Circuits. 
A  lot  of  ground  will  really  help  this,  but  it 
can  still  happen,  especially  with  un- 
shielded coils.  Shield  them,  even  though  this 
reduces  the  ";Q"  of  the  coils,  or  use  toroids. 
(If  you  absolutely  can't  afford  to  lower  the 
coil  "*Q,*  it  may  help  to  reposition  them 
so  that  their  long  dimensions  are  perpen- 
dicular.) Shields  made  of  thin  sheet  metal 
are  an  industry  standard  method  of  pre- 
venting this, 

7+  Bypass  the  Heck  Out  of  Everything.  Ev- 
ery 1C  should  have  at  least  one  cap  from  each 
power  supply  pin  to  ground.  The  value  de- 
pends on  the  part,  the  frequency  of  operation 
in  the  circuit,  and  those  around  it.  Start 
around  0.1  or  0.01  |iF  for  HF  operation. 
Some  parts,  like  monolithic  voltage  regula- 
tors, should  have  an  electrolytic  (including 


tantalums)  and  a  small  ceramic  cap  in  parallel 
at  the  device  body  for  bypassing. 

Dead-Bugging  It 

You  may  have  guessed  from  what  has  been 
said  here  so  far  that  f  m  a  big  fan  of  PC  boards 
for  building,  Not  true.  For  one-time  projects, 
or  for  most  work  under  200  MHz,  I  don't 
generally  make  PC  boards. 

What  I  usually  do  is  called  ^dead-bug- 
ging" or  "dead-roaching."  These  colorful 
names  comes  from  the  fact  that  ICs  are  gener- 
ally laid  on  their  backs  onto  a  solid  sheet  of 
ground  plane,  typically  a  piece  of  unetched 
PC  board  material,  with  their  leads  sticking 
straight  up  into  the  air.  They  really  do  resem- 
ble dead  bugs.  All  connections  are  made  di- 
rectly to  the  pins  using  the  leads  of  the  com- 
ponents being  soldered  in. 

If  necessary,  large-value  (over  100k.)  resis- 
tors can  support  low  impedance  points,  such 
as  at  op  amp  outputs.  Circuits  built  this  way 
are  very  easy  to  modify,  and  are  usually  quite 
compact.  If  you  keep  the  signal  paths  close  to 
the  ground  plane,  under  a  quarter  inch,  the 
circuits  generally  perform  welL  Place  the 
components  like  a  well  thought  out  schematic 
would  show  them,  then  progress  from  input 
to  output,  left  to  right. 

How  well  does  this  work?  Any  method 
used  as  widely  in  industry  as  this  must  work 
well,  and  indeed  it  does.  In  fact,  we  often 
encounter  problems  in  going  from  the  first 
dead-bug  prototypes  to  a  PC  board  because 
the  board  doesn't  have  as  good  a  ground 
plane.  I  have  run  tests  comparing  etched  and 
dead-bug  versions  of  the  same  circuit,  and  the 
dead-bug  version  will  equal  or  out-perform 
the  etched  version  eveiy  time. 

Another  method  is  making  a  PC  board, 
using  a  craft  knife,  such  as  X-Acto™,  to  cut 
around  lands  you  want  to  remain  on  the 
board,  and  then  removing  the  undesired  cop- 
per, either  by  heating  up  a  corner  and  peeling 
it  off  with  needle-nosed  pliers,  or  by  using  a 
hand-held  grinder  (Dremel,  or  Weller,  etc.). 
I  have  frequently  used  this  method  to  build 
microstripline  circuits  and  filters;  it  works 
quite  well.  A  former  co-worker  referred  to 
these  as  my  scratch-and-sniff  filters.  Be  care- 
ful; wear  safety  glasses  and  keep  your  other 
hand  clear.  The  tips  of  the  blades  can  and 
do  snap  off,  and  the  blade  can  and  will 
slip,  I  value  my  eyes  and  fingers,  and  I  bet 
you  do,  too. 

Last,  various  universal  prototyping  PC 
boards  are  available.  They  have  their  merits, 
but  most  are  not  suitable  for  use  above  a  few 
hundred  kHz,  I'm  not  a  fan  or  user  of  any  of 
them. 

So  there  you  have  it— a  set  of  handy  ground 
rules  to  build  RF  prototypes  which  should 
help  you  get  started  up  through  at  least 
a  couple  of  GHz.  If  you  receive  specific 
construction  details  with  a  project,  follow 
them.  If  you  don't,  or  if  you're  trying  your 
hand  at  designing  your  own,  then  follow 
these.  While  I  can't  guarantee  that  nothing 
you  ever  build  this  way  will  ever  oscillate, 
these  pointers  can  help  you  a  great  deal  in 
determining  if  if  s  the  design  or  the  construc- 
tion that's  the  trouble, 
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IC-735  HFtransceiver/SWrcvr/rnic.,.  1149.00  999gi 
PS  55  External  power  supply  ;:,.w.  219.00  199" 
AM50  Auto  antenna  tuner  (SpeM)   445.00  369" 

FL-32A  500  Hz  CW  filter 69,00 

EX-243  Electronic  key  er  unit ,.      64.50 

UT-30  Tone  encoder .,,, ..,      18.50 

IC-725  Ultra  compact  HF  xcvr/SW  rcvr    949.00  829^ 

IC  726  10-band  xcvr/6m/.5-3GMHz  rx  129900  1129 

Accessories  Regular  SALE 

IC-2KL  HF  solid  state  amp  w/ps 1999.00  1699 

IC-4KL  HF1KW  out  s/s  amp  w/ps.,...  6995.00  5995 
FX-627  HF  auto.  ant.  selector  ffiwAfl  315.00  269" 
PS  - 1 5  20A  external  power  supply ......    17500  159" 

PS  30  Systems  p/s  w/cord,  Spin  plug    349  00  31995 
MS  Mobile  mount.  735/751A/761A. ...      25.99 

SP-3  External  speaker 65.00 

SP-7  Small  external  speaker .. 51,99 

CR-64  High  stab.  ref.  xtal;  751A,  etc ..,      79  00 

PP-1  Speaker/patch 17900  164flS 

SM-6  Desk  microphone-..,, 47.95 

SM-8  Desk  mic  -  two  cables,  Scan. 8900 

AT4D0  100W  8-band  auto.  ant.  tuner,..    445.00  3B995 
AT-500  50DW  9-band  auta  ant  tuner . . .    589.00  519^ 
AH^2  8  band  tuner  w/mount  &  whip  ...,    758.00  689ss 
AH-2A  Antenna  tuner  system,  only.......    559.00  499^ 

GM  World  clock,, .  M . \- (Spemfy    9 1  95   69" 


I  COM 


*  Large  Stocks 
+  Fast  Service 

*  Top  Trades 


Accessories  for  IC-765,  781,  725  -  CALL  for  Prices 

VHF/UHF  bases  Regular  SALE 

IC-275A  25w  2m  FM/SSB/CW  w/ps.,.  1299.00  1099 

IC-275H  lOOw  2m  FM/SSB/CW ,..  139900  1199 

IC-375A  25w  220  FM/SSB,..  (Chmuf)  1399.00  799^ 
IC  475A  25w  440  FM/SSB/CW  w/ps    139900  1199 

IC-475H  tOOw  440  FM/SSB/CW 1599.00  1369 

IC-575A  25w6/10mxcvr/ps  (Sfawfl  1399.00  1129 
IC-575H  25w  100w6/10m  xw. .,  1699  00  1469 

VHF/UHF/1 .2GHz  mobiles  Regular  SALE 

IC-2M  25w  2m  FM,  HP  mic  (Chmut)  469.00  379" 

IC-28H  45w  2m  FMP  TTP  mic  ..  (Spechl)  499.00  3B9« 

HM-14  Extra  TTP  microphone 59.00 

UT-2S  Digrtal  code  squelch 39.50 

UT-29  Tone  squelch  decoder 39.50 

HM-16  Speaker/microphone 34.00 


IC-22SA  25 w  2m  FM/TTP  mrc  (Spwhf} 
1C-22SH  45w  2m  FM/TTP  scan  (Speekf) 

IC-448A  25w  440  FM/TTP  mic. 

UT-40  Pocket  beep  function 

IC-9O0A  Transceiver  controller 


509.00  379" 
539.00  429" 
599  00  519" 
45.00 

639.00  499*5 


•  Chmitt  Special , . . 

IC-900A  Transceiver  controller  with  UX-29H 
2m/25W  and  UX-39A  220/25W  band  units. 

Package  Price  •  $89995 


UX-19A  10m,  lOw  band  unit ..  299.00  269" 

UX-29A  2m.  25w  band  unit 299.00  269" 

UX-29H  2m,  45w  band  unit 349  00  319" 

UX-39A  220MHZ,  25w  unit  (Speehi)  349.00  299" 

UX-59A  6mh  lOw  band  unit 349.00  319" 

UX-129A  L2GHz  lOw  band  unit 549.00  499" 

IC-901  Ffber  Optic  2tn/440  xcvr 1199.00  1049 

IC4200A  10wp  1.2GHz  FM...  (Cbmut)  699.00  599" 

IG-250OA  35wP440/L2GHzFM  mobile  999.00  869^ 

IC-3210A  25wr  2m/440  FM/TTP 739.00  639" 

IC-2400A  45  w  2m/35w  440  FM/TTP  899.00  789" 

AH-32  2m/440  Dual  Band  mobile  ant  39.00 

AHB-32  Trunk-lip  mount 35.00 

Larsen  P0-K  Roof  mount 23.00 

Larsen  P0-TLM  Trunk  lip  mount 24.70 

Larsen  P0-MM  Magnetic  mount 28.75 

RP-1510  2m  25w  repeater 1849.00  1649 


VISA 


^» 


Use  pur 

CREDIT 
CARD 


Hand-helds 
IC-02AT/High  Power 

IC-04AT  440  (Cks&ovt) 

IC-2SA  2m  HT , 

1MSAT  2m  HT/TTP... 

JC-3SAT  220  HT/TTP 
IMSAT  440  HT/TTP 

IC-2GAT  2m  HT/TTP 
IC-4GAT  440MHz,  TTP 

Spewl . . 

IC-32AT  2m/440  HT 


Regular  SALE 
409.00  34995 

449.00  369*5 

419.00  369s5 
439.00  3B995 

449,00  399" 
449.00  399" 

429.00  379" 
449  00  389" 

629.00  549" 


IC-12AT  1.2GHz  FM  HT/TTP...  (Ckmuf)  473,00  349" 
IC-12GAT  Iw  1.2GH2  HT/batt/cgr/TTP  529,00  469** 
Aircraft  band  handheEds  Regular  SALE 

A~2  5W  PEP  synth.  aircraft  HT 52500  479^ 

A-20  Synth,  aircraft  HT  w/VOR 625.00  549" 

Accessories  for  all  excepl  micros  Regular 

BP-7  425mah/13  2V  Nicad  Pak  .  use  BC  35  7900 
BP-S  800mah/8.4V  Nicad  Pak  -  use  BC-35..,  79.00 
BC-35  Drop  in  desk  charger  for  all  batteries  79.00 
LC-02AT  Leather  case  for  Olx  models  w/BP-7/8  54.50 
Accessories  for  IC  and  IC-0  series  Regular 
BP-2  425mah/7.2V  Nicad  Pak  -  use  BC35,„.  49.00 
BP-3  Extra  Std.  250  mah/8.4V  Nicad  Pak ....  39.50 
BP-5  425mah/ 10.8V  Nicad  Pak  -  use  BC35  65.00 
0C-1  DC  operation  pak  for  standard  models  24.50 

IC-2AT  Leather  case (Speekl)  49.95 

HM-9  Speaker  microphone.... 47.00 

For  other  HT  Accessories  not  listed  please  CALL 

Receivers  Regular  SALE 

R-71A  100kHz  to  30MHz  receiver ,  $999  00  869" 

RC-11  Infrared  remote  controller....  70.99 

FL-32A  500  Hz  CW  filter.., 69  00 

FU63A  250  Hz  CW  filter  (1st  IF}.....  5900 

FL-44A  SSB  filter  [2nd  IF} 178.00  159" 

EX-257  FNfumt , 49.00 

EX-310  Voice  synthesizer 59.00 

CR-64  High  stability  oscillator  xtal  79.00 

SP-3  External  speaker 65,00 

CK70  (EX-299)  12V  DC  option 12.99 

M8-12  Mobile  mount 25,99 


CH3 

wr  gg  -^ 


•■■j 
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■"nannflfl 
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R-7000  25MH2-2GHZ  rcvr  ($p*#9§ 1199.00  999" 

RC42  Intra  red  remote  controller  „..     70.99 

EX-310  Voice  synthesizer 5900 

TV-R7000  AW  unit,.,, 139.00  129" 

AH  7000  Radiating  antenna 99,00 

R-90O0  100KHz-2GHz  all-mode  rcvr ...  5459  00  4699 

Due  to  the  size  of  the  ICOM  product  line,  some  accessory 
items  are  not  listed.  If  you  have  a  question,  please  call,  All 
pnces  shown  are  subject  to  change  without  notice. 


Top  Trades  !  •  Well  take  your 
Clean  Late  Model  gear  in  trade 
towards  New  ICOM  Equipment. 

Write  or  Call  for  our  Quote  Today! 
^  •  Qm  it  Yean  foAtn&fflt  R$$o 


Order  Toll  Free:  1-800-558-0411 


I 


Toll  Free  in  Wisconsin:  1-800-242-5195 
FAX:  1-414-358-3337 


T 


T 


Inc. 


5710  W.  Good 


WICKLIFFE,  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1-800-362-0290 

W 1-800-321-3594 


Hope  Road;  Milwaukee,  Wl  53223  •  Phone  (414)  358-0333 

i®  BRANCH  STORES  Associate  Store 

ORLANDO,  Fla.  32803     CLEARWATER,  Fla.  34625  LAS  VEGAS,  Nev.  89106  CHICAGO,  Illinois  60630 

621  Commonwealth  Ave.              1898  Drew  Street                1072  N.  Rancho  Drive  ERICKS0N  COMMUNICATIONS 

Phone  (407)  894-3238           Phone  (813)  461-4267           Phone  (702)  647-3114  5456  N.  Milwaukee  Avenue 

Fla.  WATS  1-800-432-9424            No  In-State  WATS                  No  In-State  WATS  Phone  (312)  631-5181 

Florid  1- 800-327-19 17    No  Nationwide  WATS   8SS2&  1-800-634-6227  ffi \  1-800-62 1-5802 


Number  13  on  your  Feedback  card 


Service  Survey 

Tips  on  getting  good  service  for  ailing  rigs 


by  Gordon  West  WB6NOA 


hai  are  YOU  going  lo  do  when 
your  rig  goes  up  in  smoke?  Will 
you  fix  it  yourself?  Will  you  lake  if 

back  to  the  dealer  where  you  bought  it  and  get 
it  fixed  while  you  wait?  Or  will  you  send  it 
back  to  the  factory  and  hope  that  you  might 
get  your  set  back  within  a  Tew  months? 

How  to  Get  Help 

This  service  survey  will  be  published  in 
each  issue  of  73  through  July  1990.  It  will  be 
an  eye-opener  on  how  you  can  get  your 
equipment  repaired  without  frustration,  and 
hopefully  without  a  long  wait.  I  will  feature 
comments  from  hams  who  have  experienced 
good  service,  and  bad  service*  from  both  the 
factory  and  servicing  dealers.  This  may  help 
you  decide  where  to  send  your  set  to  get  it 
fixed. 

Here's  the  line-up  for  our  monthly  service 
survey: 

March  (this  issue);    How  To  Get  Better  Service 
April:  Kenwood  Service  Survey 

May:  ICOM  Service  Survey 

June:  Ten-Tee  Service  Survey 

July:  Yacsu  Service  Survey 

I  have  visited 
each  factory  per- 
sonally, and  docu- 
mented the  time 
involved  in  get* 
ting  a  particular 
type  of  transceiv- 
er fixed.  I  will  in- 
clude photographs 
of  their  service 
center,  and  the 
technicians  that 
fix  your  sets.  1*11 
include  the  names 
and  numbers  of 
key  service  ad- 
ministrators in 
case  you  want  to 
go**lothetop**to 
resolve  a  service 
problem. 

Each  month 
we'll  take  a  close 
look  at  each  com- 
pany's  service 
record.   You  will 
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learn  exactly  what  you  need  to  do  to  get  your 
unit  fixed  properly,  how  to  estimate  the 
time  it  will  take  to  get  it  back  to  you,  and 
how  to  approximate  the  cost  of  the  repair 
work. 

The  Overall  "Musts" 

This  month  vou  will  receive  the  combined 
input  from  all  the  service  managers  on  how 
you  can  help  yourself  get  better  service. 
Kenwood,  Yaesu.  ICOM*  and  Ten*Tee  all 
agree  that  there  is  plenty  that  you  can  do 
to  up  your  odds  in  getting  your  set  back 
quickly,  and  repaired  properly,  with  a  mini- 
mum of  running  around  or  frustration  on  your 
part, 

Unanimous  Tip  #1:  Is  your  problem  an 
operational  error?  Let  your  factory-autho- 
rized dealer  take  a  quick  check  of  the  rig  to 
make  sure  that  the  problem  isn't  something 
simple,  or  something  that  can  be  quickly  re- 
paired on  the  test  bench  in  the  back  of  the 
shop.  If  there  is  no  dealer  near  you,  find  a 
ham  with  the  same  type  of  equipment.  The 
two  of  you  should  verify  together  that  there 
really  is  a  technical  problem. 


Photo  A,  The  Waiting  Room. 


Unanimous  Tip  #2:  THE  FACTORY 
NEEDS  DETAILS.  If  you  plan  to  send  your 
set  back  to  the  factory  for  repair,  include 
precise  details  of  what  you  find  wrong  with 
your  unit:  What  did  you  observe  that  makes 
you  think  the  unit  is  not  working  correctly? 
Too  many  limes  the  factory's  repair  staff 
receive  equipment  sent  back  with  a  note 
saying  only:  'Please  fix.*  Without  more 
details,  the  factory  may  overlook  a  problem 
unique  to  your  set.  Please  use  the  73 
Magazine  SERVICE  REPAIR  FORM  to 
adequately  describe  the  details  of  your  partic- 
ular service  problem.  All  of  the  Service  Man- 
agers that  I  surveyed  agreed  that  this  would 
be  a  good  form  to  fill  out  and  tape  to  any 
equipment  returned  to  the  factory. 

Unanimous  Tip  #3:  Many  returned  sets  are 
damaged  in  shipment  to  the  service  factory.  If 
you'  can't  package  your  rig  properly,  then 
take  it  to  a  nearby  package  shipping  center 
and  let  them  pack  it  up  in  foam  for  you.  All 
Service  Managers  agreed  that  lots  of  the 
equipment  sent  back  to  the  factory  was  poorly 
packaged. 
Kenwood  Corporation  will  be  the  focus 

of  our  service 
survey  for  next 
month.  We  will 
take  an  inside 
look  at  their 
factory  service 
counters  and  see 
what  it  takes  to 
get  a  rig  quickly 
repaired  and 
shipped  back  to 
the  ham  waiting 
for  it.  We'll  look 
at  comments — 
some  positive, 
some  negative — 
from  hams  about 
the  Kenwood  re- 
pair cycle.  Final- 
ly, youTl  find  out 
who  the  key  per- 
sonnel are  in  case 
you  need  to  call 
the  factory  for  a 
status  report  on 
a  Kenwood  fix  at 
the  factory 


AMATEUR  RADIO  EQUIPMENT  REPAIR  REQUEST 


Name 


Call  Sign 


Address 


City ,  State,  Zip 


Daytime  Phone  Number 


Evening  or  Weekend  Phone  Number 


Model  of  Equipment  Returned  for  Repair 


Serial  Number 


Purchased  When? 


From  Which  Dealer? 


Was  this  purchased  new  by  you?  □  Yes  □  No 


Is  Warranty  repair  expected?  DYes  LINo  □  Unsure 


The  problem  is:  (Please  print) 


Is  this  the  only  problem? 


DYes 


DNo 


D  Unsure 


Any  other  problems? 


Has  someone  tried  to  repair  this  problem? 


DYes 


DNo 


If  yes,  give  details. 


THE  RF  CONNECTION 

"SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 


Part  No. 

PL259flJ$A 

S3  ISP  1050 

83-832 

PL259rST 

UG-175 

UGrI76 

UG-21DAJ 
U&SlBft 

U&2lD-'99l3 
UG-21ST9913 

UG-146A/U 
UG-S3BTU 


Description  PffC* 

UHF  Male  Phenolic.  USA  made  S    70 

R.-2  59  Phenolic.  A mphenol  89 
Pi  25&  Teflon.  Ampbeooi 

UHF  Mate  Silver  Teflon,  USA  J  50 

Reducer  for  R6-58  .30 

Reducer  for  ft&5§£  MINIS  30 

N  Male  Rfi-B.  213.  214.  Delta  325 

tt  Male  RG-&  213  2U  K*ngs  5,00 
N  Male  Pm  lot  9913  90S6,  82 14 

fte UG-2 lDrtJ  &  UG-21&U  MS  1.50 

N  Maie  for  RG-S  w,th  99 1 3  Pin  3  95 

N  Vale  for  RG*S  *ilh  39 1 3  P»n  5  75 

N  Male  to  50-239.  Teflon  DSA.  6  00 

H  Female  to  PL-2  59,  Teflon  U  SA  6.00 


"THIS  LJST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY" 

THE  R.F.  CONNECTION 

2t3  North  Frederick  Ave.  #11 

Gaithersburg,  MD  20677 

(301)840-5477 

PRICES  DO  NOT  INCLUDE  SHIPPING 

PRICES  SUBJECT  TO  CHANGE 

VISA,  MASTERCARD,  ADD  4% 

UPS  C.O.D.  ADD  S3.00  PER  ORDER 


CIRCLE  115  ON  HEADER  SERVICE  CARD 


™    AMIGA  commodore  ™ 
C*  CHIPS-PARTS^UPGRADES   Cx 


6^26 
6567 
6510 

max 


1 1 3,75 

IVSfS 
510  9b 
51095 


V*  *  }!BAtK*  FATTER**©** 

AtiHUS  D#>  «ftr*fe  10  Mil 
jrae.  nsa-urbans  195.85 


L 


C64  fit hJI"HBL£ 
HWDTYPWK5 


133  95 


AH901IWM5  51095 

636JfD£WSE)  S49.95 

S36*iF  AULAi  (49  95 

B53041  S 1 7-95 

J  )ft«»£tARTRDAt  I?"95 

HOOT  3  EIM50 
6«8in6  576.95 

?M*  A/100  S10  50 

eaaoznG  5105.00 

(AHD  ALL  UPGRADE  MEMORE5) 

A  501 51 2H  UPGRADE  S  109=0 


Commodore  Diagnostician  II 

Stfv€S  *OU  money  on  REPAIRS  A  DOW  WE     tf-  f\ 

(iy  pram  p  (l>  ithunng  faulty  ICetlipllI  Of!  dtl         ^)  1^ 

C0MM0DOflEcom(hJiijT4qniJ  15<  '    I  %J 

Different  section*  CTfltain ■  ,uflF«*  rtffcr«v:iFifc" 

uf  crnp-3  and"froch  layout "  fAicrwmo^c  l»  irrckiriMl  but 

not  needed.)  Ov*f  1 4,000  "  DIAGNOSTICUMS"  sold  wondwide       5ee 

fantastic  full  page  revjuw  m  Mwrfcrt  fl&  ''Computer  Sfiapprtr  Magazine." 

price  is  $6.93  prepaid  Si  (lie  U  S 

(JUST  OUT  AMIGA  01 AGNOS TICt  AM  BOOK kET     $  1 0 .  95) 


95 


PRFPAIP 

HU.S 


\  f  )r  Send  for  our  FREE  catalog. 

GRAPEVINE 

Cl  R  O  UP  3  5  CH  A  R  LOTTE  DRIVE 

foe.    WESLEY  HILLS .  N , Y .  10 9 7 7 

914-3  54^4448    800  292-7445 


FAX914-354-€69£ 

Dealer  Prices  available. 
Prices  subject  to  change 


- 


0UR9TH 
YEAR 


- 


SHORTWAVE 
i  CATALOG 

Communications  Receivers 
Japan  Radio,  Kenwood, 
team  and  Yaesu, 
Portable  Receivers 
Grundig,  Sangean,  Magnavox, 
Sony  and  Panasonic. 
Antennas  &  Headphones 
Tuners,  Preampsand  Filters 
VHF-UHF  Receivers 
Radioteletype  Equipment 
Facsimile  Equipment 
Books  &  Accessories 


Send 
$1  to 


Universal  Radio 

1280  Aida  Drive  Dept,  73 
Reynoldsburg,  OH  43068 

CIRCLE  103  ON  READER  SERVICE  CAR 


CIRCLE  390  ON  READER  SERVICE  CARD 


7$  Amateur  Radio  •  March,  1990    29 


Does  the  problem  begin  immediately,  or  a  few  hours  after  warm-up? 


Does  the  problem  occur  continuously,  or  is  it  intermittent? 


If  intermittent,  what  conditions  aggravate  the  problem?  (Heat  vibration,  low  voltage,  etc.) 


What  type  of  antenna  are  you  running  on  this  set? 


What  is  the  SWR? 


Date  you  have  returned  the  equipment  for  repair. 


What  accessories  are  you  returning  with  this  repair?  (Do  not  include  any  accessories  unless  you  feel  they 
might  be  part  of  the  repair  problem.) 


Any  other  information  that  might  describe  the  problem  with  your  set? 


Number  38  on  your  Feedback  card 


a 


IRCUITS 


Great  ideas  From  Our  Readers 
Chicken  Bandit  Filter 

Recently,  one  of  my  two  meter 
friends  was  bothered  by  a  nearby 
CB  operator  with  illegal  power 
and  manners  to  match.  I  argued 
that  it  is  better  to  filter  than  to 
fight. 

The  Handbook  gives  approxi- 
mate design  values,  so  I  built  a 
5-elemen!  Chebyshev  high-pass 
filter  with  adjustable  capacitors  to 
tune  h  for  optimum  performance. 
Past  experience  told  me  this  is  of- 
ten critical;  use  fow  tolerance 
caps,  The  caps  1  used  are  Ham- 


rnarlund  APC  types.  You  must 
have  some  measuring  equipment 
to  tell  what  you  are  doing. 

If  you  want  to  look  at  the  nomi- 
nal design  values,  see  filter  #94  on 
page  2-48  in  the  1987  ARRL 
Handbook.  I  recalculated  these 
values,  listed  in  the  figure  caption. 


This  filter  goes  between  the 
transceiver  and  the  antenna.  Of 
course,  if  the  CB  guy  is  running 
three  kW,  sterner  measures  may 
be  required. 

The  theoretical  rejection  is  in 
excess  of  40  dB.  I  can't  measure 
accurately  that  highr  but  with  my 


Ftgure  t.  C1  and  C3 

are  approximately  47 

pF(75  pF  ¥3  meshed); 

02  is  approximately  24 

pF  (50  pF  Vz  meshed). 

Aft  three  caps  are 

Hammariund  APC  types.  11  and  L2  are  3  turns  of  #16  V*  *  dia.,  V$  "  long. 

All  this  is  built  in  a  2 '■'  x  £  V£  *  x  5 "  metal  box,  with  coax  jacks  at  either  end 

and  the  coils  mounted  at  90  degrees  to  each  other  (one  grounded  to 

the  side  and  the  other  to  the  bottom)  to  avoid  unwanted  inductive 

coupling. 


bench  equipment  I  can  see  37  d8 
at  least. 

Set  the  cut-off  frequency  well 
above  the  second  harmonic  of  the 
offending  signal.  C2  is  extremely 
critical  Feed  a  transmitted  signal 
through  an  SWR  meter,  through 
the  filter,  to  a  dummy  load  corre- 
sponding to  the  antenna  you  plan 
to  use  (50Q)  and  tune  C2  for  low- 
est SWR.  That  should  also  be 
maximum  output  to  the  load,  I 
can't  measure  any  insertion  loss. 
If  you  tune  to  the  middle  of  the 
band  you  plan  to  use,  this  is  a 
set-and -forget  item. 

Wm.  Bruce  Cameron  WA4UZM 
324  S.  Riverhills  Dr 
Temple  Terrace  FL  33617 
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INTRODUCING  OUR  NEW 
COMPUTER-CONTROLLED 

REP-200  REPEATER 

If  you  always  thought  a  computer-controlled 
repeater  had  to  be  expensive,  LOOK  AGAIN!  You 
could  easily  spend  this  much  Just  for  a  controller. 

As  always,  Hamtronics  strives  to  give  superb  performance  at 
modest  costl  In  this  case,  a  premium  repeater  with  versatile 
computer  control,  autopatch,  and  many  dtmf  control  features  at 
less  than  many  charge  tor  a  bare-bones  repeater  I 

We  don't  skimp  on  rf  modules,  either!  Check  the  features  on 
R144  Receiver,  for  Instance,  GaAs  FET  front-end,  helical 
resonators,  sharp  crystal  filters,  hysteresis  squelch. 

We  completely  re-thought  the  whole  idea  of  what  a  repeater 
should  be,  to  give  the  best  features  at  the  lowest  cost 

ONLY  $1295! 


*  Available  for  the  10M,  6M.  2M.  220MHz,  440MHz.  902MHz  ham  bands. 

FCC  type  accepted  models  also  available  for  vhf  and  uhf  commercial  bands, 

•  Rugged  exciter  and  PA,  designed  tar  continuous  duty, 

•  Power  output  1 5-18W  (25W  option)  on  2M  or  hi -band;  1 5W  on  220 MHz;  10W  on 
uhf  or  902MHz, 

•  Accessory  add-on  PA's  available  with  power  levels  up  to  100W 

-  Five  courtesy  beep  types,  including  a  pleasant  multi-tone  sequence. 

■  AUTOPATCH:  either  open  or  closed  access,  toJI-cell  restrict  auto-disconnect. 

-  Reverse  Autopatch.  two  types:  auto- answer  or  ring  tone  on  the  air. 

-  DTMF  CONTROL;  over  45  functions  can  be  controlled  by  touch-tone.  Separate 
4*digit  control  code  for  each  functionf  plus  extra  4-tfigil  owner  password 

-  Owner  can  inhibit  autopatch  or  repeater,  erobfe  either  open-  or  ctosed-acoass 
for  repeater  or  autopatch.  and  enable  toll  calls,  reverse  patch,  kerchunk  filter. 
Site  alarm,  aux  rcvr,  and  other  options,  including  two  auxiliary  externa)  circuits. 

*  The  cwid  message,  dtmf  command  codes,  and  owner-specified  default  parame- 
ters for  cor  and  cwid  timers  and  tones  are  burned  into  the  eprom  at  the  factory. 

♦  Cw  speed  and  tone,  courtesy  beep  and  tai  timers,  and  courtesy  beep  type  can 


all  be  changed  at  any  time  by  owner  -password-protected  dimf  commands. 

*  Many  built-in  diagnostic  &  testing  functions  using  microprocessor. 

*  Color  coded  led  s  indicate  status  of  all  major  functions. 

-  Welded  partitions  for  excuer+  pa.  receiver,  and  controller   PEM  nuts  for  covers, 

*  3-1/2  inch  aluminum  rack  panel,  finished  in  eggshell  white  and  black. 

-  Auxiliary  receiver  input  for  independent  Control  Or  cross  linking  repeaters. 

Tfter*  mrm  many  other  features,  too  numerous  to  mention,   Roqttmwt  catalog  for  fuil  details. 


HIGH  PERFORMANCE  XMTRS  & 

RCVRS  FOR  REPEATERS,  AF  & 

DIGITAL  LINKS,  TELEMETRY,  ETC 


FM  EXCITERS:  kits 
S9&w/t$169.  2Wcontirv 
uousduty    TCXO&xtal 
oven  options  available. 
FCC  type  accepted  for 
COrn'i  uht  &  hi  bands. 

*  TA51foM0M.6M.2M. 
150-174,  220MHZL 

*  TA451  for  uhf. 
.  TA901  for  902-928MH* 

O.SWout  (WAorJyhSl69l 

-  VHF  &  UHF  AMPUFIERS, 
For  fm>  ssb.  atvT  Output 
from  10W  to  100W.  Several  models,  kits  starting  at  $79 

FM  RECEIVERS:  kits $139.  w/t  $189. 

*  R144/R220  FM  RECEIVERS  for  2M, 
150-174,  or  220MHz.  GaAs  FET  front 
end,  0,1 5uV  sensitivity  I   Both  crystal  & 
ceramic  if  fitters  plus  helical 
resonator  front  end  for  exceptional 
selectivity:  >iOQdB  at  ±l2fcHz  (best 
available  anywhere!)   Flutter-proof 
hysteresis  squelch;  afc  tracks  drift. 

*  R4S1  UHF  FM  RCVR,  simitar  to 
above 

-  R901  902-92flMKz  FM  RCVR. 
Triple-conversion.  GaAs  FET  front  end. 

*  R76  ECONOMY  FM  RCVR  for  TOM.  6M,  2M 
afc.  Kits  $129 

*  Weather  satellite  &  AM  aircraft  revrs  also  available 


220MHz,  w/o  hefcal  res.  or 


If  you  prefer  a  plain-vanilla  or  kit 
repeater,  you  couldn't  find  a 
better  value  than  our  original 

REP-100  REPEATER 

Same  fine  rf  modules  as  REP-20O  but 
with  COR-4  ControJFer.  Can  add 
autopatch.  dtmf  decoder,  CTCSS.  either 
now  or  later,   Kit  only  $675,  w/t  $975. 


ACCESSORIES 

COR-3  REPEATER  CONTROLLER  Kit 
Features  adjustable  tail  &  time- out 
timers,  solid  state  relay,  courtesy  beep, 
and  local  speaker  amplifier  .„ .549 

CWID  ktt  Diode  programmed  any  time 
in  the  fieidT  adjustable  tone,  speed,  and 
timer,  to  go  with  COR-3  „ $59 


NEW  COR-4  kit  Complete  COR  and 
CWID  all  on  one  board  for  easy  con- 
struction. CMOS  logic  for  tow  power 
consumption.  Many  new  features. 
EPROM  programmed;  speeffy  call  ..  S99 


NEW  TD-3  SUB  AUDIBLE  TONE 
DECODER/ENCODER  Adjustable 
for  any  tone.  Designed  especially  for 
repeaters.  with  remote  control 
actuate /deactivate  provisions  H $24 

TD-2  TOUCHSTONE  DECODER  CON- 
TflOLLEfU:  FuM  16  digits,  with  toft-call 
restrictor,  programmable  Can  turn  5 
functions  on/off.  Great  for  selective  call- 
ing, tooF ,„ S79 


AP-3  AUTOPATCH  kfl  Use  with  above 
for  repeater  autopatch.  Reverse  patch 
&  phone  line  remole  control  are  std  ,  $79 

AP-2   SIMPLEX   AUTOPATCH  Tim 
Board  kit.    Use  with  above  for  simplex 
operation  using  a  transcerver  . $39 


MO-202  FSK  DATA  MODULATOR 
Run   up  to   1200  baud  digital  signals 
through    any    fm    transmitter    with   full 
handshakes.       Radio    link    computers, 
telemetry  gear,  etc.  „, .. „,...,  $39 

DE-202  FSK  DEMODULATOR  kit     For 

receive  end  of  link .. .$39 

9600  BAUD  DIGITAL  RF  LINKS.  Low- 
cost  packet  networking  system, 
consisting  of  new  MO-96  Modem  and 
special  versions  of  our  220  or  450  mHz 
FM  Transmrtters  and  Receivers.  Inter- 
face dire-city  with  most  TNC's.  Fast 
djode-switcned  PA's  output  15  or  50W. 
Call  for  more  info  on  the  right  system  for 
your  application* 


GaAs  FET 
PREAMPS 

at  a  fraction  of  the  cost 
of  comparable  units! 

LNG-(*) 

ONLY  $59 

FEATURES: 

-  Very  low  noise:  0.7dB  vhfp  08dB  uhf 

-  High  gain:  1 3-20dBf  depends  on  freq 

■  Wide  dynamic  range  -  resist  overload 

*  Stable:  low-feedback  dual-gate  FET 
"■Specify  tutting  range:  26-30,  4G-S&   137-150, 
T50- 172,  2 10-230,  400-470,  or  800-9GO  MHz. 


% 


LNW-(*) 

MINIATURE 
GaAs  FET 
PREAMP 

ONLY  S>24  %rt,    §3  9  wrlrwLtested 

•  GaAs  FET  Preamp  similar  to  LNG, 
except  designed  for  low  cost  h  small 
size  Orty  5*8*W  x  1-5/TL  x  3/4'K 
Easily  mounts  in  many  radios. 

•Speedy  tumng  range:  25*3$,  35-55.  55-90, 
90*120.  12Q-1S0,  15O-20O,  200*270,  or  400-500 
MHl 

LNS-{*) 

IN-LINE  PREAMP 
ONLY  $  79m,  $99 

«  GaAs  FET  Preamp  with  leatures  similar 
to  LNG  series,  except  automatically 
s witches  out  of  line  during  transmit. 
Use  with  base  or  mobiJe  transceivers  up 
to  25W.  Tower  mounting  brackets  JncL 
*Speofy  tuning  range  120-175^  200-240.  or 
400-SOOWtr.  ' 


wired  teeled 


HELICAL  RESONATOR 
PREAMPS 

Preamps  with  3  or  4  sect  on  helical 
resonators  reduce  intermod  &  cross* 
band  interference  m  critjcal  applications, 
MODEL  HflA-CJ,  £49  vhf,  $94  uhf, 
'Specify     tuning     range;      \42  15Q,      15Q-162F 
162-174,  213-233,  420*450.  450-470 


RECEIVING 
CONVERTERS 

Low  noise  converters  to  receive  vhf  and 
uhf  bends  on  a  tOM  receiver.  Choice 
of  kit  wrtn  case  4  BNC  jades,  kit  with  pcfa 
only,  or  w/t  unit  in  a  case,  Other  models 
available  for  other  In/out  ranges  &  atv 
Request  catalog  for  complete  listings. 
VHF     input     ranges     avail;     136-135, 

144-146.    145-147,    146-148,    220-222, 

222-224;  kit  less  case  $39,  kit  w/case 

$59.  w/t  in  case  $89. 
UHF     Input     ranges     avail:     432-434, 

435-437;  kft  less  case  $49>  kit  w/case 

$69,  w/t  in  case  $99. 
902-928  MHz  converts  down  to  422-448 

or  430-450  range.  Same  prtce  as  uhf. 

TRANSMITTING 
CONVERTERS 

XV2  for  vhf  and  XV4  for  uhf.  Models  to 
convert  1  DM  ssb,  cw.  fm,  etc  to  6M,  2M, 
220.  432,  435.  and  for  atv.   1W  output. 
Kit  only  379.  PA's  up  to  45W  available. 
Request  catalog  for  complete  listings. 


OUR  27TH  YEAR! 


For  complete  info,  call  or  write  for  FREE  40-page  catalog 

Stncf  92  lor  ovcmii  sir  m*tf     For  u«ynJ  interest,  dwelt  f «ad«f  strvfee;  Jtlow  3-4  w«k». 

Order  by  mail,  fax,  Or  phone  (answering  machine  off  hrs). 
Min.  $3  S&H  charge  for  first  pound  plus  add'l  weigh!  &  ins. 
Use  VISA,  Mastercard,  check,  or  UPS  CO.D.  (S3  fee). 


mironics,  mc 

65  MOUL  RD.  •  HILTON  NY  14468-9535 
Phone:  716-392-9430  -  FAX:  716-392-9420 

H"wkd«ik:a  is  ■  nagiitortd  IrjuUmark    Copyngh!  I  BfiS.  Hnmhnhi,.i   |m    All  tlgMt  rituvod 
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73  Review 


by  Marc  Stern  WA1R 


Uniden  HR-2600 


A  beauty  of  a  mobile  rig  I 


f 


Uniden  Corp.  of  America 

4700  Amon  Carter  Blvd. 

Ft  Worth  TX  761 55 

(817)858-3300 

Price  Class:  $490 


We  have  an  amazing  hobby. 
Every  new  contact  Is  as  ex- 
citing as  the  first,  no  matter  how 
long  ago  that  was.  Take  10  meters, 
for  instance.  Just  the  other  day  10 
was  open  as  I  cruised  along  a  road 
near  my  house.  As  I  tuned  around 
on  my  1 0-meter  rig  I  heard  Cyprus, 
Malta,  and  Ireland.  Not  being  one  to 
let  an  opportunity  go,  I  called  each 
station,  and  what  do  you  know! 
They  came  back  to  me:  Cyprus  on 
the  first  call,  Ireland  on  the  first  call, 
and  Malta  on  the  third.  The  amazing 
thing  is  that  it  was  all  done  with  25 
watts  from  Uniden' s  modest  power 
level  transceiver,  the  HR-2600,  into 
a  base-loaded,  mag-mounted  mo- 
bile antenna  (Wilson's  1000). 

The  HR-2600  looks  the  same  as 
its  predecessor,  the  HR-2510. 
About  the  only  way  you  can  tell 
them  apart  is  the  HR-2510  label  on 
the  older  model  and  the  hpt  setting 
on  the  front  panel  of  the  HR-2600. 
That's  it. 

What  are  the  improvements  on 
the  2510?  Read  on  to  find  out! 

Major  Changes 

Table  1  shows  what  has  been 
added  to  or  eliminated  from  the 
HR-2510  to  make  the  HR-2600. 
Let's  look  at  each  change  briefly. 


•Transmit  beep:  When  the  HR-2510  was  first 
Introduced  it  initiated  a  telltale  annoying 
transmit  beep  whenever  the  beep  button  was 
pushed.  I  guess  it  was  Uniden's  way  of  trying 
to  indicate  an  "over"  signal  for  phone  ops. 
This  feature  has  been  replaced  on  the  2600 
by  the  repeater  offset  function. 

•Public  address:  When  the  HR-2510  debuted, 
it  had  a  public  address  capability.  I  guess  you 
can  tell  its  heritage,  as  most  11-meter  rigs 
have  that  function,  too  (whyt  I  can  only 
guess).  On  the  HR-2600,  the  PA  function  has 
been  eliminated  in  favor  of  a  real  rit  switch. 

•  rit  control  switch:  When  the  HR-2510 
debuted  it  was  equipped  with  a  continuously- 
tuned  Receiver  Incrementai  Tuning  (rit)  cir- 
cuit. The  only  problem  was  that  unless  you 
left  It  centered  all  the  time,  you  couldn't  really 
tell  what  the  receive  frequency  was.  There 
was  also  no  indication  of  just  how  far  away 
from  your  operating  frequency  the  rit  had 
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The  Uniden  HR-2600. 


Table  1 .  Uniden *s  Changes 

HR-2510 

HR-2600 

Change 

1.  Transmit  beep 

No  transmit  beep 

Beep  gone 

2,  Public  address 

(PA)  function 

No  PA  function 

PA  eliminated 

3.  Constant  RIT 

RIT  control/switch 

RIT  can  be  disabled 

4.  Channelized 

No  channelized 

10kHzchannete 

operation; 

operation 

gone;  continuous  tune 

10  kHz  channels 

5,  No  repeater  splits 

Repeater  splits 

RPT  button  added 

6,  No  CTCSS  tones 

CTCSS  tones 

CTCSS  tones  added 

placed  the  2510,  and  again,  unless  you  left 
the  hit  centered,  you  never  really  knew 
where  you  were,  There  was  also  no  indica- 
tion that  the  rit  was  engaged  at  all  times. 
Several  modifications  were  published  to  get 
around  this  problem,  and  Uniden  responded. 
The  addition  of  the  rit  owoff  switch,  in  place 
of  the  PA  switch,  is  an  excellent  change,  The 
frequency  display  remains  the  same  when  the 
rit  is  engaged,  but  you  must  physically  en- 
gage the  rit  control  before  it  is  activated. 

Think  about  what  this  seemingly  small 
change  means.  How  many  times  do  you  think 
the  owner  of  an  older  HR-2510  went  to  answer 
a  CQ,  only  to  find  that  the  rit  had  left 
the  receive  2  kHz  off  the  transmit  frequency? 
Situations  like  this  can  be  frustrating,  espe- 
cially if  you're  not  "quick  on  the  tune/'  so  to 
speak.  And,  with  3  kHz  bandwidth,  It  could 
become  more  than  a  little  annoying  on  CW 
where  most  rigs  use  an  800  Hz  or  so  offset. 
You  could  easity  tune  right  through  a  CW  sig- 
nal and  you  never  really  could  zero  beat  it 
easily. 


Now,  however,  the  rit  is  defeat- 
able— you  can  use  the  vfo  to  tune 
critically,  and  then  use  the  rit  to 
fine-tune  after  you've  homed  in. 
You  can  really  zero  beat  signals 
now.  However,  the  display  still  re- 
mains the  same;  there's  no  indica- 
tion of  received  frequency  change, 

•Channelized  operation:  When  the 
HR-2510  debuted,  it  was  immedi- 
ately apparent  that  it  came  from  a 
world  of  channelized  operation, 
Frankly,  it  was  little  more  than  an 
1 1  meter  rig  with  a  few  changes. 
Granted,  they  were  necessary 
changes— rit,  FM,  CW  and  the 
like— but  basically,  the  HR-2510 
was  still  a  converted  CB  rig. 
Because  the  heart  of  the  circuitry 
was  originally  a  CB  radio,  it  is  easy 
to  see  why  the  orientation  of  the 
HR-2510  is  toward  10  kHz  channel 
spacing.  CB  is  limited  to  40  chan- 
nels on  1 1  meters  with  an  arbitrary 
10  kHz  spacing.  Thus,  when  you 
tune  the  HR-2510  with  either  the 
buttons  of  the  up/down,  standard 
mike  or  with  the  up/down  keys  on 
the  front  of  the  rig,  you  find  it  tunes 
through  50  channels  that  are  evenly 
spaced  every  1 0  kHz,  The  vfo  dial  is 
the  only  control  that  will  tune  in  any 
way  other  than  10  kHz  steps. 
The  lack  of  continuous  tuning  with  either  the 
push-buttons  on  the  front  of  the  rig,  or  on  the 
mike,  made  using  the  HR-2510  less  than  easy, 
especially  for  mobile  operation.  The  HR-2600 
fixes  this  problem  by  allowing  continuous  tun- 
ing with  either  the  mike  push-buttons  or  the 
up/down  buttons  on  the  front  of  the  rig.  Again, 
this  feature  was  sought  after  by  HR-2510 
users,  as  fixes  for  it  were  published  soon  after 
the  older  rig  was  introduced. 

Note,  by  the  way,  that  Uniden  stilt  slices  the 
10  meter  band  into  four  band  segments: 
28.000-28.499,  28.500-28.999,  29.000- 
24.999,  and  29.500-29,699- 1  can't  fathom  the 
reasoning  behind  this  breakdown,  except  that 
the  band  segments  do  coincide  with  the 
Novice-Tech  segment  (28.000-28.499),  inter* 
national  SSB  window  (28.500-28,999),  satel- 
lite links  and  AM  (29.000-29.499),  and  the 
FM/repeater  window  (29.500-29,699). 

•Repeater  splits:  When  the  HR-2510  was  in- 
troducedt  it  was  loudly  applauded  for  its  stan- 
dard FMT  but  more  than  one  writer/observer 


Eureka! 


We  just  struck  gold  with  a  miniature,  high  qual- 
ity and  very  reliable  DTMF  decoder  at  a  rock 
bottom  price  of  $59.95,  Our  DTD-1  will  decode 
5040,  4  digit  codes  with  the  security  of  wrong 
digit  reset  It  contains  a  crystal  controlled,  single 
chip  DTMF  decoder  that  works  great  in  bad  sig- 
nal to  noise  environments  and  provides  latched 
and  momentary  outputs.  Why  carry  that  heavy 
gear  when  its  size  is  only  1.25  x  2,0  x  A  inches 
and  it  comes  with  our  etched  in  stone,  legendary, 
one  year  warranty. 

Instead  of  sifting  through  the  field.. .search- 
ing, use  our  super  quick  one  day  delivery  and 
cash  in  on  a  rare  find. 


$59,95  each 


„  COMMUNICATIONS 
WSPECIALISTS 

426  W.  Tatt  Ave,    Orange.    CA  92665-*2% 
Local  (714)998-302!    «   FAX  <7J4)  974^3420 

Entire  US.A.  1-800-854-0547 
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Table  2,  HR-2600  Specifications 


General 

Frequency  Range 


Frequency  Stability 

Mjcfophone 
Speaker 

Operating  Modes 
Display 
Display  Herns 

Size 

weigh  r 

Transmitter 

Output  Power 


Band  A28G0W-2B.4999  MHz 

Band  B2S.50aO-28.9999  MHz 

Band  C29.000Q-294999  MHz 

Band  D 29  5000-29-6999  MHz 

=  300  Hz  Nominal 

(@25 *C,  5  minutes  after  power  on) 

500Q  Dynamic,  ptt,  uwdown  buttons 

8Q  5  Watts  ma* 

CW,  USB,  LSB.  AM.  FM 

Backlit  LCD 

Freq,,  Band.  Repeater  Mode,  Meter, 

Meier  Mode,  TX+  VFO  Span 

?32rtWx10.35*Dx2.44*H 

A  pounds,  3  ounces 


Spurious  Harmonic  Emissions 
Carrier  Suppression 


CW,  25  watts 
USB/LSB  25  watts  PEP 
AJWFM  10  watts  nominal 
-50  dB  nominal,  all  modes 
-55  dB  nominal,  USB/LSB 


Unwarned  Sideband  Suppression    -  45  dB  nominal.  USB/LSB 


Power  Consumption 


Power  Consumption 
(maximum  modulation) 

Microphone  Input 

CW  Key  Voltage/Current 

Receiver 
Sensitivity  for  10  dB 
S/N 
RF 

Power  Consumption 
Squelched  Power  Consumption. 
Maximum  Audio 


AM/FM  3  amps  nominal 
USB/LSB  0,8  amps  (no  modulation) 
CW  5  amps  (key  down) 

AM/FM  3  amps  nominal,  USB/LSB 

5  amps  nominal 

1  mV  nominal  for  50%  AM  modulation 

BVDaiOmA 


AM  0,5  uV  nominal 
CW/USS/LSB  0.25  uV  nominal 
Image  Refection  Rarjo65  dB  nominal 
500  mA  nominal 

1000  mA  nominal 


easy  to  do!  I  just  fol- 
lowed the  clearly  writ- 
ten instructions  in  the 
manual  and  flipped  a 
couple  of  DIP  switches. 
Suddenly,  where  t  used 
to  be  limited  to  listening 
passively  to  the  re- 
peater. I  could  access  it 
and  use  it.  The  CTCSS 
tones  made  a  BIG  im- 
provement. 

Essentially,  the  rest 
Of  the  25  watt  rig  has 
remained  unchanged. 
It  is  still  a  multimode  rig 
that  puts  out  25  watts 
on  CW  and  25  watts 
PEPonSSB.  When  you 
run  AM  or  FM,  the  out- 
put is  10  watts  nominal. 


also  noted  the  Jack  of  repeater  offsets.  To 
operate  on  repeaters,  if  they  weren't  tone 
accessed  to  begin  with,  meant  that  you  had 
to  transmit  on  the  input  frequency,  then  turn 
the  vfo  dial  until  you  were  on  the  repeater's 
receive  frequency.  Or  you  could  set  the  span 
control— the  control  which  tells  the  HR-2510/ 
2600  series  the  tuning  rate  (100  Hz,  1  kHz  or 
10  kHz)— and  then  hit  the  "up"  button  on  the 
mtke  or  front  panel  10  times.  Either  way,  it 
was  awkward.  The  HR-2600  fixes  that  with 
built-in  repeater  splits.  Using  the  former 
beep  button  location,  Uniden  has  implement- 
ed standard  1 00  kHz  splits  for  repealer  work, 
making  the  HR-2600  a  pleasure  to  use  on 
repeaters, 

•CTCSS  Tones:  When  the  HR-2510  was  intro- 
duced it  lacked  CTCSS  tones,  a  feature 
many  repeater  operators  have  implemented. 
Given  the  crowded  state  of  10  meter  repeater 
pairs  and  the  fact  that  at  this  stage  of 
the  sunspot  cycle  communications  is  world- 
wide, repeater  operators  have  opted  to  use 
CTCSS  tones  to  help  keep  their  repeaters 
quiet. 

A  10  meter  repeater  near  my  home  uses 
CTCSS,  and  implementing  this  option  opened 
up  a  new  world  of  operating  for  me.  And  it  was 


The  Good, 

the  Bad,  and  the  Ugly 

If  you  look  closely  at 
the  specs  (Table  2), 
you'll  see  that  the  HR- 
2600  is  a  very  capable 
rig.  The  worst  case  of 
sensitivity  is  0.5  pV, 
which  is  within  the 
realm  of  other  rigs  of 
this  type  and.  in  fact, 
within  the  realm  of  just 
about  every  rig  on  the 
market.  With  0.25  uV 
sensitivity  on  CW  and 
SSBT  the  HR-2600  is 
just  about  as  sensitive 
as  any  rig  I  own,  al- 
though figures  in  the 
0,15  range  are  also 
common  In  the  HF 
world.  Still,  we're  talking  about  orders  of  mag- 
nitude in  price  and  selectivity. 

That's  right,  selectivity.  The  more  sensitive 
a  rig  gets,  the  more  selective  it  has  to  become, 
and  the  HR-2600  can't  seem  to  cope  with  sev- 
eral signals  in  the  tuning  passband.  It  tries  to 
hear  all  of  them  at  once  and  it  begins  to  ring  a 
little.  However,  when  I  put  my  Autek  audio 
filter  in  front  of  the  speaker,  the  problem 
cleared  up  and  I  was  easily  able  to  pick  out 
signals. 

Overall.  I  was  quite  pleased  with  the 
HR-2600.  I  received  audio  reports  that  were 
uniformly  good,  and  signal  reports  that  posi* 
tively  astounded  me  (worst  case  5  and  4, 
which  isn't  bad  for  a  25  watt  rig  and  a  wildly 
swaying  60-inch  whip),  As  I  noted,  the  addition 
of  the  repeater  splits.  CTCSS,  and  a  switch  to 
disable  the  pit,  were  also  godsends.  They 
added  greatly  to  my  enjoyment  of  the 
HR-2600. 

I  still  haven't  figured  out  the  exact  function 
of  the  mike  gain  control  because  it  narrows 
the  audio  bandpass  and  attenuates  outgoing 
audio.  Instead  of  mike  gain,  I  think  it  should 
read  "mike  atten."  Uniden  would  be  well-ad- 
vised to  think  about  adding  a  high/low  power 
switch*  or  a  speech  processor  switch,  in  its 
place. 


One  feature  I  like  is  the  span  control.  With 
a  flick  of  the  push-buttont  you  can  change 
the  tuning  rate  from  10  kHz  to  1  kHz-100  Hz, 
This  rate  takes  effect  on  the  vfo.  You  can 
easily  QSY  up  5  by  pushing  the  span  button 
so  that  the  small  line  thai  appears  is  under 
the  1 00  kHz  place  on  the  frequency  readout- 
After  that  it  just  lakes  five  clicks  of  the  "up" 
button. 

Documentation 

The  documentation  has  drastically  im- 
proved. The  manufacturer  is  actually  begin- 
ning to  understand  that  our  market  \s  different 
from  the  general  consumer  market,  and  they 
have  Included  schematics.  True,  they  are 
small,  and  in  some  cases  you  need  a  magnifi- 
er to  trace  a  line  or  signal,  but  it's  a  start. 

Another  feature  has  remained  the  same  but 
is  stilt  welcome:  the  large,  finned  heat  sink.  It 
looks  like  it  could  handle  more  than  25  watts, 
but  I'm  happy  with  the  output.  When  10's 
open,  that's  all  you  need. 

I'm  also  pleased  with  Uniden's  realization 
that  the  " President"  series  (the  other  name 
for  the  2510/2600)  was  too  easily  modified  by 
the  "freebanders*'  that  operate  on  10.5  me- 
ters, and  by  other  operators  who  wanted  to 
operate  on  11,5  meters,  where  the  series 
could  also  tune.  To  cope  with  the  problem, 
Uniden  has  potted  up  the  areas  you  need  to 
adjust,  and  has  put  warning  signs  all  over  the 
interior.  There's  also  a  warning  in  the  manual 
that  makes  it  clear  that  Uniden  will  turn  over 
the  name  of  any  person  modifying  the  "Presi- 
dent0 to  operate  outside  its  authorized  band. 
The  warning,  a  large  insert  in  the  documenta- 
tion, easily  falls  out  on  the  table  as  you  un- 
pack, and  it's  a  color  you  can't  miss. 

Two  features  that  have  remained  the  samet 
which  t  really  don't  care  for,  are  the  accessory 
plug  and  the  power  jack.  Uniden  uses  a  9-pin 
Molex™-style  connector  for  such  functions  as 
CW,  external  speaker,  and  internal  speaker. 

The  method  of  hookup  is  about  as  kludgey 
as  anything  I've  ever  experienced.  For  exam- 
ple, imagine  hooking  up  your  CW  key  with  a 
Molex-style  connector  with  two  wires  just  sort 
of  drooping  into  the  connector.  Aesthetics 
aside  (it  looks  tacky),  it  doesn't  make  sense. 
Why  the  manufacturer  didn't  include  minia- 
ture jacks  for  the  CW  key  and  external  speak- 
er (or  phones;  it  really  doesnft  matter)  is  be- 
yond me.  There  are  just  too  many  little  pieces 
of  wire  hanging  off  a  single,  plastic  connector. 
It  really  isn't  convenient  to  use,  especially 
when  you  consider  that  it  locks  into  place  and 
you  have  to  literally  pry  it  apart  to  change  back 
to  the  "standard"  configuration  which  fea- 
tures the  internal  speaker  jumpered  to  work. 
The  power  connector  seems  like  a  least-cost 
option,  and  would  be  improved  by  a  better, 
more  secure  connector 

Still,  the  last  two  points  are  minor,  especial- 
ly if  you  intend  to  use  the  HR-2600  mainly  for 
mobile  phone  use.  In  this  role  it  shines  bright- 
ly, I  like  it  and  it  has  joined  my  stable  of  mobile 
rigs. 


Marc  Stem  N1BLH  is  a  frequent  contributor  to 
73  Magazine,  Contact  him  at  555  Worcester 
Rd>t  Fmmingham  MA  01701. 


34     7$  Amateur  Radio  •  March,  1990 


SMALLEST  Full 
Duplex  Interconnect 
Available 

Only  5.75  W  x  1.5  H  x  7.75  D 


The  FDI-2200  is  a  microprocessor 
controlled  basic  interconnect,  designed  for 
applications  which  do  not  require  multiple 
ANIs  or  air-time  billing  features.  The 
FDI-2200  can  operate  either  full  or  half 
duplet.  Our  Quick  Start  Set-up  procedure 
gets  the  FDI-2200  up  and  running,  without 
complicated  programming. 


FEATURES: 

•  User  Programmable  CW-ID 

•  Hook-Flash 

•  Turn -A- Round  Beeps 

•  One  to  Eight  Digit  Codes 

•  Auxiliary  Relay 

•  Toll  Restrict 

•  Toll  Restrict  Defeat  Code 

•  Tone  or  Pulse  Dialing 

•  Call  Limit  Timer 

•  Mobile  Activity  Timer 

•  Ring-Out  (Reverse  Patch] 


INTERCONNECT 
SPECIALISTS  INC. 


Phone  (407)  332-0533  »  Toll  Free  800-633-3750 

1215  N.  CR  427  •  Suite  105  •  Longwood,  Florida  32750 

FAX  NO.  (407)  332-4912  ' 


CtR CLE  100  ON  READER  SERVICE  CARD 


ENJOY 

THE 

BEST 

DX 
TOWERS 


Martin  Towers  And  Hazer 

Nsver  dimb  your  tower  again  wilh  ihi-s  etevalor  sytern.  MARTIN 
TOWERS  are  mado  at  alumindrn  and  specifically  engineered  for  use 
wrth  THE  HA2ER  All  bolted  construction,  no  welds.  Easy  lo  install 
hinge  base,  walk  up  seed  ion,  nexl  plumb  wilh  leveling  botts  tn  base, 
Mcuni  antennas  and  rotor  on  HAZER  in  vertical  uprighl  position, 
then  winch  lo  top  of  lower  for  norniaJ  operaling  posilion.  Guy  wires 
fasten  lo  HAZER  or  above  HAZER  at  tap  of  tower.  S-dlety  loch 
system,  operates  white  raising  or  lowering.  Never  can  faFI.  Phoio 
above  shows  HAZER  mbdway  on  tower. 

SPECIAL  tower  package  prices  include  everything  but  rotor 
and  antenna.  SO'  M-ifi  alum,  lower  kil  form,  hinged  aaae.  concrete 
looting  section,  HAZER  kit,  Phrllygtran  guy  wires,  turnbuEWas,  earth 
screw  anchors,  10"  mast  truust  bearing  tool  kit.  rated  at  15  sq  ft 
antenna  toad  #  7DMPH,  SI  92 5 -95  FOBBoonvHIe, 

50"  M-13  alum  tower,  same  pkg  as  above  £1637.95 

40'  M-T3  alum  tower,  same  pkg  as  above  1463.60 

30r  M-1 3  alum  lower,  same  pkg  as  above  1294.25 

HAZER  2  for  Rohn  25  -  Hvy  duty  alum .  12  sq  ft  wtnd  Id  31 1 ,95 

HAZER  3  for  Rohn  25  ■  Std  alum,  a  sq  fl  wind  Id  223 .AS 

HAZER  4  for  Ron  n  25  -  Hvy  gal v  stl  1 6  sq  ft  wi  nd  Id  291.95 

Satisfaction  guaranteed.  Call  loday  and  charge  to  Visa, 
MasterCharge  or  mail  check  or  money  order. 


GLEN  MARTIN  ENGINEERING  INC. 
Rte.  3  Box  322 

BoarwilJe,  Mo.  65233 

81 6-882-2734      FAX  81 6^882-7200 


Measure  Up  With  Coaxial  Dynamics  Model 

83000A  RF  Peak  Reading  Wattmeter 

Take  a  PEAK  with  Coaxial  Dynamics  "NEW"  Model  83000A,  designed 
to  measure  both  FWD/RFL  power  in  CW  ^^ 

and  FM  systems  simply  and  quickly. 
Then  wrth  a  "FLIP'*  of  a  switch, 
measure  "PEAK  POWER"  in  most 
AM,  SSB  or  pulse  systems.  Our 
Model  83000A  features  a  complete  se- 
lection of  pJug-in-elements  plus  a  2 
year  warranty.  This  makes  the 
Modei  83000A  an  investment  worth 
looking  at.  So  go  ahead,  take  a 
"PEAK",  you'll  Nke  "WATT"  you  see! 
Contact  us  for  your  nearest  autho- 
rized Coaxial  Dynamics  representa- 
tive ordistributor  in  our  world-wide 
sales  network. 

COAXIAL 

DYNAMICS, 

INC. 


1 


15210  Industrial  Parkway 
Cleveland,  Ohio  441 35 
216-267-2233 
1-800-COAXfAL 
Telex  98-0630 

Service  and  Dependability. . .  a  Part  of  Every  Product 

See  us  at  Dayton,  Booths  401-402 


CIRCLE  72  ON  READER  SERVICE  CARD 


CIRCLE  186  ON  READER  SERVICE  CARD 
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Number  1 5  on  your  Feedback  card 


The  Secret  of 

the  Accessory  Plug 

Transceiver  to  power  amplifier— getting  the  proper  drive  level. 


by  Robert  E.  Bloom  W6YUY 


Many  hams  arc  still  plagued  with  the 
dilemma  of  obtaining  a  proper  drive 
level  out  of  their  transceiver  to  their  power 
amplifier. 

Some  top-of-the-linc  transceivers,  such  as 
the  Kenwood  TS-940,  provide  an  adjustable 
level  control  for  this  purpose,  but  most  do 
not.  Units  like  the  Kenwood  TS-830,  for  ex- 
ample, have  adjustments  for  tune-up  and  CW 
only.  When  the  mode  switch  is  set  for  SSB, 
you  have  the  full  100  watts. 

Some  hams  drop  the  level,  using  a  high 
power  attenuator  between  the  transceiver  and 
the  amplifier,  thus  dissipating  the  excessive 
power  in  the  form  of  heat.  Besides  being  a 
very  poor  solution,  it  is  difficult  to  locate  the 
necessary  noninductivc  resistors,  to  say  noth- 
ing about  cost. 


~s* 


10  TURN 
POT 


— * 


H 


W4004 
5  H.  ICON 

STEERING 
DIODE 


NEGATIVE  CONTROL 
VOLTAOI  TO  PW 

#6  ON  TRANSCEIVERS 


T, 


Negative  voltage  applied  to  Pin  6  controls  the 
transceiver  's  power  ourpui. 

The  Secret  Revealed 

So  what  does  one  do?  You  set  the  drive 
level  with  the  audio  gain  control,  a  poor 
method  at  best  as  you  lose  all  control  of  mike 
sensitivity  to  background  noise.  The  real  so- 
lution  has  always  been  just  out  of  reach  be- 
cause no  one  has  revealed  the  secret. 

The  secret  lies  within  the  power  amplifier 
accessory  plug  on  the  back  of  your  transceiver. 


HAM 


CUTAWAY 
VIEW  OF 
THE  HAM  10 


GUARANTEED  TO  OUTPERFORM" 

THE  0R  Y0UR  MONEY  BACK! 

TfN 

METER 

HAM 

F™  ANTENNA 

Tne  Ham  10"  ten  meter  antenna  is  designed  and  manufactured  by  Amencan 

Antenna,  makers  of  the  wortd  famous  K40  Antenna  With  a  power  handling 

capacity  of  iSQQ  watts  ana  a  Dana  width  of  1,5  mhz  between  21  swf?  points 

the  "HAM  10"  is  the  perfect  compliment  to  all  single  band  ten  meter  rigs. 

The  stainless  steel  base  of  tne   ham  w  is  supplied  with  an 

adjustable  trunk  Up  mount.  Also  available  is  an  optional  adaptable 

heavy  duty  magnamount 

EXCLUSIVE  FEATURES: 

0  HANDLES  UPT0 1500  WATTS! 

®  METALPLAS  CONSTRUCTION. 

®  30°  ROTATION  OF  BASE. 

®  STAINLESS  STEEL  WHIP  AND  BASE. 

®  MOUNTS  ANYWHERE  ON  ANY  VEHICLE! 

®  FULLY  ASSEMBLED  WITH  18  Of  RG-58  COAX. 

®  COMPUTER  DESIGNED  ISOLATION  CHAMBER. 

For  A  Free  Brochure,  Call: 
1-800-323-5608 

IN  IL  1  800-942-8175 
(Or Write} AMERICAN  ANTENNA  1500  EXECUTIVE  DR,  ELGIN,  IL 60123 

CIRCLE  92  ON  READER  SERVICE  CARD 


One  of  the  pin  connection*  (£6  for  the 
TS-830)  goes  to  the  ALC  control  circuit.  Its 
purpose  is  to  suppress  excessive  drive  to  the 
amplifier  in  the  form  of  a  negative  feedback, 
an  inverse  voltage  which  limits  the  drive 
power  u>  the  amplifier.  It  becomes  active 
when  the  transceiver  sees  excessive  VSWR 
when  looking  into  the  amplifier.  Drive  power 
is  thus  limited  to  protect  the  transceiver's 
output  transistors  from  burnout. 

Of  course,  if  you  have  the  manufacturer's 
mating  amplifier,  then  the  proper  interfacing 
circuitry  is  built  in,  and  you  do  not  have  a 
problem.  If  you  happen  to  be  using  an  ampli- 
fier not  made  for  the  transceiver  manufactur- 
er, chances  are  that  the  ALC  circuit  is  not 
compatible,  and  you  do  not  use  the  ALC  pin 
on  the  transceiver's  accessory  plug.  And  we 
are  back  to  square  one.  The  secret  is  divulged 
by  the  proper  application  of  a  manually  con- 
trolled  level  of  negative  voltage  to  the  ALC 
Pin  06,  This  will  allow  you  to  set  up  any 
power  level  output  you  wish  from  your 
transceiver 

You  will  need  a  bias  box.  The  pans  re- 
quired are  a  I  Ok  to  25k  ohm  potentiometer 
(10-turn  variety  recommended  for  ease  of 
level  setting),  an  SPST  sw  itch,  a  connector,  a 
current  steering  diode,  and  a  9V  battery  (need 
not  be  "energized"'  type).  The  steering  diode 
prevents  battery  drain  in  case  you  forget  to 
turn  the  switch  off. 

The  circuit  in  the  figure  should  be  self- 
explanatory.  The  value  of  negative  voltage 
applied  to  Pin  6  controls  the  transceivers 
power  output.  Of  course,  the  higher  the  nega- 
tive voltage,  the  lower  the  power  level. 

You  can  monitor  the  output  power  level 
with  the  transceiver  multiple  purpose  meter. 
If  the  unit  does  not  have  a  power  level  indica- 
tor, it  would  be  nice  to  insert  a  Bird  model  43 
or  other  unit  between  the  transceiver  and  the 
amplifier. 

Is  someone  saying,  "How  come  T  never 
saw  this  before1" 


Bob  Bloom  W6YUY  can  be  reached  at  8622 
Rubin  Ave. ,  Septdveda  CA  9 1 343. 
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New  FL-4  UHF 
Helical  Resonators 

Instated  in  Receiver 

or  FL.-4H  Preselector  Unit 


Spectrum  Repeater/Link 

High  Performance  Boards  &  Sub-Assemblies 

These    are    professional    "Commercial    Grade"    Units — Designed    for 
xtreme  Environments  (-30  to  60°  C.)  All  Equipment  Assembled  &  Tested. 

ForlOM,  2M,  220  MHz,  &  440  MHz 


COMPLETE  SHIELDED  RCVR.  ASSY. 
VHF  &  UHF  Receiver  Boards 
SCR200A-VHF  SCR4S0A-UHF 

*  Totally  Advanced  Design! 

*B  Pole  Front  End  Fltr.  +  wide  dynamic  range— 
Reduces  Overload.  Spurious  Resp.  &  tntermod. 

•Sens,  0,25  uV/l2dB  SINAD  typ> 

■SeL«6dB  @  ±  6,5  KHz.  -l30dB  @  +30KHz.  (8  Pole 
Crystal  +■  4  Pole  Ceramic  Flirs, 

•S  Meter'.  Discriminator  &  Deviation  Mir  Outputs) 

•Exc  audio  quality !  Fast  squelch l  w/0.0005%  Crys- 
tal ( "Super  Sharp"  IF  Rtr.  also  avail ) 

*  New!  30  KHz  B.  W.  IF  Fitter 
tor  High  Speed  Packe  f . 

Complete  Receiver  Assemblies 

•Rcvr,  Board  mounted  in  shielded  housing. 
•Completely   assembled   &   lasted.   w/F.T.   caps, 

S0239conn, 
•As  used  in  the  SCR  1000,  Ready  to  drop  into  your 

system! 
•UHF  Rcvr,  Assy.  Now  Available  w/Super  Sharp  FL- 

4  Helical  Resonators.  Greatly  reduces  IM  &  ,lout  of 

band"  interference! 


FL-4H 


Receiver  Front-End  Preselectors 

•FL-6:  6HI  Q  Resonators  with  Lo -Noise  Transistor 
Amp  (2M  or  220  MHz) 

•FL-4H;  4HI  Q  Hellcat  Resonators  &  Lo-Noise  Ti\ 
Amp,  in  shielded  housing.  (420-470  MHz) 

•Provides  tremendous  re  lection  of  "out-ot- 
band  "  signals  w/out  the  usual  loss!  Can  often  be 
used  instead  of  large  expensive  cavity  filters 

•Extremely  helpful  at  sites  with  many  nearby  trans- 
mitters to  "filter-out'"  these  oul^of-band  signals. 


Call  or  Write  for 
Data  Sheets 


ID250ACWID 
&  Audio  Mixer  Board 

•Improved!  Now  includes  "audio  mute" 
circuit  and  "Emergency  Power  ID" 
option. 

•4  input    AF  Mixer  &  Local  Mic.  amp 

•PROM  Memory— 250  bits/channel. 

•  Up  to  4  different  ID  channels! 

■Many  other  features.  Factory  programmed. 


■♦ 


CTC100  Rptr,  COR  Timer/Control  Bd. 

•Complete  solid  state  control  for  rptr.  COR, 'Hang 
Timer,  "Time-Out"  Timer,  "DC  local  &  remote  Shut- 
down/Reset, etc. 

-Includes  inputs  &  outputs  for  panel  controls  & 
lamps. 


Power  Supply  Boards 


•  SCP12  12  VDC  @  0.3A  MAX.  OUT. 

•  SCP51 2  12  VDC  @  1A  &  5VDC  @  0,4A  out 

{1,1  A  total  max.  out ) 


*? 


Plug-in 
Coding  Card 


TTC300  TOUCH  TONE  CONTROLLER 

•  High  performance.  Super  versatile  design.  To  con- 
trol any  ON/OFF  Function  at  a  remote  site  via  DTMF 
Radio  link, 

•Uses  new  high  quality  Xtal  Controlled  Decoder  IC. 
w/high  immunity  to  falsing 

•Decodes  all  16  digits 

•3  ON/OFF  Functions  per  Main  Card.  Easily  expand- 
able to  any  no.  of  functions  w/Expansion  Cards, 

•Codes  quickly  field  programmable  via  plug-in  Cod- 
ing Cards.  Many  unique  3-digit  codes  available.  Not 
basically  1 -digit  as  with  competitive  units. 

•Latched  or  pufsed  outputs. 

•Transistor  Switch  outputs  can  directly  logger  solid 
state  circuitry  or  relays,  etc.  for  any  type  of  control 
function. 

•  Low  Power  Consumption  CMOS  Technology. 
5VDC  Input,  Gold-plated  connectors. 


MUM 


fFITHM 
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SCP30  HEAVY  DUTY  30  AMP 
RACK  MT,  POWER  SUPPLY 

•  13.8  VDC  out.  1 15/230  inT  50/60  Hz. 

•  30A  @  70%  duly,  25A  @  100%  duty. 

•  Massive  30  lb.  Transformer  &  Heat  sinks. 


SCT410B 
Transmitter  Assy. 

SCT1 1 0  VHF  Xmtr/Exciter  Board 

•10  Wts.  Output,  100%  Duty  Cycle! 

•Withstands  High  VSWR 

•True  FM  for  exc,  audio  quality 

•Designed  specificialty  for  continuous  rptr.  service. 

Very  low  in  "white  noise." 
•Spurious-  75  dB,  Harmonics  -60  dB< 
•With  .0005%  precision  grade  xtal, 
•  BA-30  30  WL  Amp  board  &  Heat  sink*  3  sec.  LP 

filter  &  rel.  pwr,  sensor. 
•BA75  75  Wt.  unit  also  available 

SCT1 10  Transmitter  Assembly 

•SCT1 10  mounted  in  shielded  Housing 

•Same  as  used  on  SCR  1 000  &  2000X 
•Completely  assmbtd.  w/F.T .  caps,  S0239  conn. 
•10.  30.  or  75  WL  unit. 

SCT  41 0B  UHF  Transmitter  Bd.  or  Assy. 

•Similar  to  SCT110, 10  Wts.  nom. 
•includes  "on  board"  proportional  Ktat 
OscJOven  circuitry  for  very  high  stability! 
•BA-40  40W.  U  HF  AMP.  BD.  &  HEAT  S»NK 


SCAP  Autopatch  Board 

•Provides  all  basic  autopatch  functions 
•Secure  3  Digit  Access;  1  Aux  On-Gff  function,  Audio 
AGO;  Built-in  timers;  etc.  Beautiful  Audio! 
•0/1  inhibit  bd.  also  available 
•Write/call  for  details  and  a  data  sheet 

RPCM  Board 

•Used  w/SCAP  board  to  provide  "Reverse  Patch" 
and  Land- Line  Control  of  Repeater 
•Includes  land-line  'answering'*  circuitry 

Lightning  Arrester  For  Autopatch 

•Gas  Discharge  Tube  shunts  phone  line  surges  to 

ground 

•Handles  up  to  40tOQQ  Amps! 
•The  Best  device  available  to  protect  Autopatch 

equipment  from  lightning  damage. 


SPECTRUM  COMMUNICA  TI0NS  CORP. 

1055  W.  Germantown  Pk,  S9  •  Norrlstown,  PA  19403  •  (215)  631-1710  •  Fax:  (215)  631-5017  •  Telex:  846-211 
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INTERNATIONAL  RADIO 
AND  COMPUTERS.  INC. 


OUR  11 TH  YEAR 


SALES 


Kenwood.  Icom  &  Yaesu  Equipment  &  most 
Amateur  Radio  Products!  Icom  authorized 
deaferf 


SERVICE 


iptimized  Alignment  Service  Installation  of 
IRC1  &  Fox  Tango  Crystal  Filters 
Enhancement  Kits 
Tuning  Upgraders 

Bank  Controllers 

We  service  what  we  Sell 


SEE  US  AT 

THE  1990  DAYTON 

HAMYENTION 


FILTERS 


8  &  10  Pole  International  Radio  &  Fox 
Tango  Crystal  Filters  for  Icom.  Kenwood.  & 

Yaesu:  F.  Tango  Filters  also  for  Drake, 
Collins  &  Health. 


NEWSLETTERS  &  PUBLICATIONS 


Icom.  Kenwood,  Yaesu  Separate 
Newsletters,  just  $1 1  00  annually.  Years  of 
Back  Issues.  Back  issue  Index  -  S4  00. 
User's  Supplements. 


HAM-IBM  COMPATIBLE  COMPUTERS 


FCC  approved,  starting  atS429.00 

IBM  Ham  Public  Domain  Software  at  $5.00 

per  disk. 

Send  65C/SASE  for  FREE  Amateur  Radio 
16  page  Catalog  of  products  &  services 
available  or  complete  software  catalog. 
STATE  WHICH' 

SEND  TO 

INTERNATIONAL  RADIO  AND  COMPUTERS,  INC, 

(407)  879-6868  FAX  No.  (407]  878-8856 

751  South  Marerjo  Blvd..  Port  Si.  Lucifi.  Fl.  349B3 

9:00  AM  to  5:00  PM.  Monday  Itirough  Friday 


Number  1 6  on  your  Feedback  card 


DIGITAL  VIDEO  STABILIZER 

REMOVES  ALL  VIDEO  COPY  PROTECTION 


White  watching  rental 
movies,  you  v^ll  notice  an- 
noying periodic  color 
darkening,  color  shift,  un- 
wanted lines,  flashing  or 
jag  g  ed  edges,  Thisis  caused 
by  the  copy  protection  Jam- 
ming signals  embedded  In 
the  video  lapeT  such  as  Mac- 
ro vision  copy  protection. 
THE  DIGITAL  VIDEO  STABI- 
LIZER  COMPLETELY 
ELIMINATES  ALL  COPY 
PROTECTIONS  AND  JAM- 
MING  SIGNALS  AND 
BRINGS  YOU  CRYSTAL 
CLEAR  PICTURES. 

WARNING 

THE  DIGITAL  VIDEO 
STABILIZER  IS  INTENDED 
FOR  PRIVATE  HOME  USE 
ONLY.  IT  IS  NOT  INTENDED 
TO  COPY  RENTAL  MOVIES 
OR  COPYRIGHTED  VIDEO 
TAPES  THAT  MAY 
CONSTITUTE  COPYRIGHT 
INFRINGEMENT. 


FEATURES 

•  Easy  to  use  and  a  snap  to 
install 

•  The  best  and  most  excit- 
ing video  stabilizer  in  the 
market 

•  St  ate- of -the- Art  Micro- 
chip Technology 

#100%  automatic 

•  Works  on  all  VCRs  &  TVs 

•  Similar  units  sold  else- 
where for  $99 

•  Light  weight  &  compact 

•  Usas  a  standard'  9  Volt 
battery  (lasts  1  -  2  years); 
battery  not  Included 

•  Fast  Shipping 

•  Air  Shipping  Available 

•  UNCONDITIONAL  30 
days  money  back 
guarantee 

•  1  year  warranty 

Special 

$4995 

( $4  p  &  h ) 


ea 


I     fa    ■.  »■■[—>■■! 


ToOrder:    Visa,  M/C,  COD      M-F:  9-6 

1-800-445-9285    or    516-568-9850 

SCO  Electronics  Inc.  DepL  CV9 

581  W.Merrick  Rd     Valley  Stream      NY      1 1580 
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73  Review 


by  Larry  R.  Antonuk  WB9RRT 


Elenco  Electronics,  Inc. 

61 6  South  Wheeling  Road 

Wheeling  IL  60090 

Tel.  (312)  541-3800 

Price  Class:  $45. 


Elenco 

M1900 

Digital 
Multimeter 


Advanced  features  at  a  reasonable  cost. 
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Elenco's  Digital  Multimeter.  A  handy  multitester  probe. 


It  was  bound  to  happen.  In  this  age  of  high 
tech  watches,  LCD  speedometers,  and 
pagers-in-a-pen,  it  was  only  a  matter  of  time 
until  some  of  that  new  technology  filtered 
down  to  the  lowly  efectronics  technician.  The 
most  common  high  tech  test  tool  lately  is  the 
digital  multimeter  probe, 

The  Elenco  Electronics  M1900  probe  is  an 
excellent  example  of  this  new  technology. 
Based  on  a  custom-designed  80-pin  LSI  chip, 
the  unit  packs  a  variety  of  features  in  a  hand- 
held package.  The  LSI  chip  means  a  low  over- 
all parts  count,  which  equals  high  stability  and 
reliability. 


buttons  are  right  where  your  fingers  expect 
them  to  be.  The  ohms  function  has  an  audible 
alarm  for  continuity  testing.  Hard-to-get-at 
places  are  a  cinch  to  reach,  especially  with  the 
three-inch  probe  tip  extension, 

Measurement  ranges  are  suitable  for  most 
general  ham  use— 200  mV  to  500  V  DC,  2  V  to 
500  V  AC,  and  200  to  20  MO. 

Minor  Drawbacks 

The  unit  will  withstand  a  700  V  peak  pulse  in 
either  voltage  mode,  which  means  you  won't 
be  troubleshooting  your  kilowatt  linear  power 
supply.  Another  minor  drawback  is  the  lack  of 


■4  .  .it  was only  a  matter  of  time  until  some 
of  that  new  technology  filtered  down  to  the 
lowly  electronics  technician/7 


Advanced  Feature^,  Easy  Access 

Until  recently,  features  such  as  auto  rang- 
ing and  auto  polarity,  LCD  display  with  various 
function  annunciators,  overrange  indicators, 
and  a  data-hold  function,  were  found  only  on 
high-priced  units.  The  low-priced  M1900  has 
all  these. 

Using  the  M1900  gets  easier  with  each 
reading.  The  unit  fits  the  hand  well,  and  all  the 


a  current  measurement  mode.  While  this  may 
be  a  problem  for  some  hard-core  experi- 
menters, most  beginners  won't  find  this  too 
much  of  an  obstacte. 

The  Efenco  Electronics  M1 900  Digital  Multi- 
meter provides  functions  unheard  of  a  few 
years  ago,  at  a  very  reasonable  cost.  Whether 
as  a  spare  meter  in  the  bottom  of  the  toolbox 
or  an  experimenter's  primary  instrument,  the 
M1 900  is  a  solid  test  equipment  value. 


Ametitron  gives  you  a  full 

kilowatt  output  of  peak  envelope  power  for 
i mly  $995  -  from  a  whisper  quiet  linear 
thaf  s  perfect  for  vour  operating  desk  because 
it  me-.,uies  just  8UMHx!4*Ox  14'i  ■  W, 

You  could  spend  over  twice  the  money  for 
a  legal  power  limit  amplifier  twice  the  size 
—  and  all  vou'Ll  get  is  an  additional  1/3  S* 
unit  —  a  difference  you  wont  ever  notice* 

You  also  get  850  watts  output  on  CW  and 
even  500  wans  on  RTTY. 

All  Band  Coverage 

You  get  all  band  coverage:  rated  output  on 
160,  BO,  40t  20  and  15  meters  ( 10  meters 
with  user  mod/export)  as  well  as  80%  rated 
output  on  MARS  and  WARC  bands. 

Tuned  Input  lets  solid  state 

rigs  deliver  Full  output 

The  Ameritron  AL-80A  uses  a  direct 
switched.  1005£  shielded  pi-network  tuned 
input  circuit  that  provides  an  excellent  load 
for  any  rig.  Even  the  fussiest 

solid  state  transmitter  works 
flaulesslv  with  the  AL-80A. 


heavy  duty  power  supply,  picture  of  the  operating  condition  of  your 

A  huskv  22  pound  power  transformer  using    AL-80A.  They  let  you  know  right  away  if 


a  high  silicone  steel  core,  computer  grade 
tiller  capacitors  totaling  26  ufd,  heavy  duty 
bleeders  and  ten  3  amp,  1000  V  power 
rectifiers  give  a  stiff  2700  volts  fully  loaded- 
Some  competing  high  priced  amplifiers  us- 
ing two  3-5O0Zs  can  V  give  you  much  more 
power  output  than  the  AL-80A.  Why? 
Because  their  lightweight  power  supplies 
can't  deliver  enough  high  voltage  for  the  lubes. 

Step-Start  Inrush  Protection™ 

When  you  first  turn  on  your  amplifier,  a 
massive  inrush  current  flows. 

Your  house  lights  flicker  as  you  hear  a 
loud  "thump"  from  your  amplifier,  This 
terrible  inrush  current  stresses  alt  your  power 
supply  components  u»  their  limits.  Your  cold 
tube  filament  suffers  abusive  thermal  shock. 

Eventually*  this  massive  inrush  current 
will  damage  your  amplifier. 
The  AL-80A  special  Step-Start  Inrush 


Pi-L  Output  Tank 

A  carefully  designed  Pi-L 
outpui  tank  using  the 
optimum  Q  for  each  band 
gives  you  exceptionally 
smooth  tuning,  extremely 
vv  ide  range  load  impedance 
matching  and  full  band 
coverage  -  even  on  160  and 
80  meters  —  plus  you  get  an 
extra  10  to  15  dB  of 
harmonic  suppression. 

You  also  get  peak 
performance  at  different 
power  levels  from  one  end 
of  the  band  to  the  other* 

Ball  bearing  vernier  re- 
ductions drives  on  both  the 
plate  and  load  control  makes 
luning  precise  and  easy, 

3-50OZ  Tube  in  shielded 
RF  compartment  gives 
you  nearly  70%  efficiency 

You  get  the  rugged  time 
proven  3-500Z  tube  with  an 
estimated  life  of  20,000  hours  ICAS.  That's 
nearly  20  years  operating  20  hours  a  week  - 
you  may  never  have  to  replace  your  tube* 

The  AL-80A  is  built  on  a  rugged  steel 
chassis.  It  has  a  separate  RF  compartment 
that's  fully  shielded  to  keep  unwanted  RF 
from  leaking  out.  This  keeps  RF1  and  TVI 
to  an  absolute  minimum. 

A  superb  RF  design  and  layout,  a  Hi-Q 
tank  circuit  and  commercially  rated  RF 
power  components  give  you  nearly  70% 
plate  efficiency  over  the  entire  operating 
range.  This  puts  maximum  power  into  your 
antenna  instead  of  heating  up  your  amplifier, 

A  whisper  quiet  internal  computer  style 
fan  diaws  in  cool  air  over  the  power  supply 
components  and  blows  it  around  die  3-500Z 
tube,  This  removes  excessive  heat  and  gives 
you  reliable  performance 

Built-in  adjustable  ALC  circuit  keeps  your 
exciter  from  overdriving  your  AL-80A.  The 
result?  A  clean  signal  without  flat-topping. 

A  standby  switch  prevents  harmful  thermal 
shock  to  your  3-500Z  filaments  by  keeping 
them  lighted  when  you* re  operating  barefoot. 

Gutsy  Heavy  Duty  Power  Supply 

The  guts  of  the  AL-80A  is  its  heavy 
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Protection™  slops  damaging  inrush  current. 

By  starting  your  AL-80A  through  a  10 
ohm  current  limiting  resistor,  then  shorting 
the  resistor  with  a  relay,  die  AL-S0A  gives 
you  a  start  up  sequence  that  is  easy  on  your 
tube  and  power  supply  components. 

Don't  consider  a  linear  amplifier  without 
this  critical  protection. 

Multi-Voltage  Primary  protects 

your  amplifier  and  gives 

you  peak  performance 

Too  high  a  line  voltage  stresses  compon- 
ents and  causes  them  to  wear  out  and  fail. 
Too  low  line  voltage  causes  a  "soft-tube" 
effect  —  low  output  and  signal  distortion* 

The  Multi- Voltage  Primary  in  the  AL-80A 
transformer  lets  you  compensate  for  too  high 
or  too  low  line  voltage. 

With  the  AL-80A  you  get  the  longest 
component  life  and  peak  operating  efficiency 
-  regardless  of  your  line  voltage. 

Before  you  buy  an  amplifier  make  sure  it 

has  a  multi-voltage  primary. 

Dual  Illuminated  Meters 

Two  large  meters  give  you  a  complete 
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there  is  a  problem. 

Grid  current  of  the  3-500Z  is  monitored 
continuously  by  one  meter.  Grid  Current 
indicates  proper  amplifier  operation  better 
than  any  other  parameter. 

You  also  get  a  multi-meter  that  measures 
plate  voltage,  plate  current,  peak  RF  watts 
output  and  drive  power/ ALC  detector 
voltage. 

Comes  completely  factory  built,  tested 
and  guaranteed  to  work  .  .  , 

.  .  .  trot  a  kit  you  have  to  build 

You  get  a  full  kilowatt  right  out  of  the  box 
-  ready  to  plug  in  and  bust  through  QRM  in 
minutes, 

A  kit  could  actually  end  up  costing  you 
more  than  vour  best  price  on  the  AL-S0A  — 
and  leave  you  frustrated  if  you  can't  get  it  to 
work, 
A  factory  built  AL-80A  has  much  higher 

resale  and  trade-in 
value  than  a  kit. 
Why?  Because 
Ameritron's 
reputation  for 
consistent  quality  and 
workmanship  is 
known  by  hams 
everywhere. 

Two  Year 
Warranty:  Twice 
the  protection  of 
our  nearest 
competitor 

No  other  kilowatt 
amplifier  on  the 
market  comes  with  a 

1  year  warranty.  In 
the  unlikely  event  that 
there  are  defects  in 
materials  or  workman- 
ship, well  fix  it  free 
for  2  years  from  the 
date  of  purchase. 
The  3-50GZ  is 
covered  by  the  tube 
manufacturers 
warranty. 

Committment  to  Service 

Even  after  the  2  year  warranty  period, 
Ameritron  Customer  Service  Technicians  are 
available  to  help  you  keep  your  AL-80A 
performing  flawlessly  —  no  matter  how  long 
you  have  &,  Just  call  419-531-3024, 

Call  your  dealer  today 

Bust  through  QRM  with  a  full  kilowatt 
from  the  Ameritron  AL-80A  -  right  out  of 
the  box.  Call  your  favorite  dealer  for  your 
best  price  and  order  today! 

Lightning  Fast  QSK  Switch 

The  optional  Ameritron  PIN-5  QSK  switch 
gives  you  lightning  fast  T/R  switching  for 
full  CW  break  inT  AMTOR.  Packet  and 
other  QSK  modes  for  only  5189,50, 

It  lets  you  switch  the  legal  limit  in 
microseconds  into  2:1  VSWR  loads  with 
less  than  0.5  dB  receive  attenuation. 

Factory  installation  is  available. 


—    -' 
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the  linear  amplifier  company 


2375  Dorr  Sir.  Suite  F  •  Toledo.  OH  43607 

Sales;  (601)  323^715  •  FAX;  (601)  323-6551 
Technical;  f4l9)  S3 1-3024  *  FAX:  (419)  53M3042 

Made  In  U.S. A  il>w 


Number  17  on  your  Feedback  card 


Phase  III  Hamsat 
Signal  Reporting 


Do  you  really  know  what  "S9"  means? 


by  Ed  Clegg  W3L0Y 


Ihave  always  found  fault  with 
the  signal  strength  reports  that 
we  hams  exchange,  On  the  HF 
bands  we  tend  to  be  at  the  mercy 
of  someone  who  decided  that  a 
25,  50,  or  100  microvolt  signal 
was  the  correct  input  to  be  de- 
fined as  S9  on  his  product.  Then 
many  of  us  have  suffered  under 
the  misconception  that  each  pro- 
gressive step  between  Si  and  S9 
represents  a  6  dB  increment.  It  just  ain't  so. 

S-meter  deflection  is  normally  derived 
from  the  receiver's  AGC  system,  and  most 
current  HF  models  delay  AGC  until  signals 
of  I  microvolt  or  more  occur.  Consequently, 
the  S-meter  scale  between  SI  and  S9  may 
encompass  a  signal  range  as  small  as  28  dB 
instead  of  the  48  dB  span  required  to  satisfy 
the  6dB  per  S-unit  criteria.  An  average  of  4.5 
dB  per  unit  is  typical  and  none  of  the  ones  I 
have  had  the  opportunity  to  evaluate  maintain 
linearity  below  S9.  The  result  is  that  all  Slh 
are  not  equal  and  anything  either  side  of  S9  is 
a  myth,  Witness  the  frequent  occurrence  of: 
"You're  5  by  9  plus  20  here,  OM ,  Would  you 
please  repeat  your  handle,  QTH.  and  my 
report/4 1  rest  my  case! 

Now  that  we  have  an  exciting  new  mode  of 
communication  via  Phase  HI  satellites  with 
their  own  unique  characteristics  and  operat- 
ing features,  shouldn't  we  re-examine  our 
signal  reporting  system?  I  propose  that  we 
stan  now  and  create  some  new  standards  for 
signal  report  exchanges  in  our  OSCAR  activ- 
ities, standards  that  have  meaningful  quanti- 
tative values.  Let's  look  at  some  of  the  avail- 
able options. 

Phase  til  Signal  Characteristics 

Three  significant  factors  differentiate  our 
Phase  III  satellite  signal  characteristics  from 
those  we  are  accustomed  to  in  our  terrestrial 
operation. 

1.  Whenever  we  are  within  the  usable 
footprint  of  the  satellite,  we  can  monitor  a 
continuous  signal  from  its  beacon  transmit- 
ter. This  signal  not  only  advises  us  via 
telemetry  as  to  the  state  of  the  satellite's 
health  and  welfare,  but  it  also  provides  us 
with  a  yardstick  for  evaluating  the  current 
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Element 

Best  case 

Worst  case 

Transmitter  Pwr. 

+  33dBm 

+33dBm 

Antenna  Gain 

+6dBi 

-2dBi 

Path  Attenuation 

-146  dB 

-170  dB 

Rcvr  Antenna  Gain 

+  13dB 

+  13dB 

Receiver  input 

-94dBm 

— 126  dBm 

Table  I.  Range  of  beacon  signal  strengths  to  be  expected  at  a  Typical 
AO-13  Mode  B  station. 


propagation  conditions  existing  between  it- 
self and  our  QTH. 

2.  We  will  observe  that  none  of  the  down- 
link signals  ever  approach  the  maximum 
strength  of  signals  that  we  typically  encoun- 
ter from  HF,  VHFt  or  UHF  Earth-based 
sources  (or  even  the  strength  of  signals  from 
low  orbiting  birds,  for  that  matter). 

3.  When  we  transmit  on  the  appropriate 
uplink  frequency  we  can  receive  our  own 
repeated  signal  as  translated  by  the  satellite's 
transponder  and  delayed  by  the  finite  propa- 
gation time  of  the  round -trip  distance  be- 


" .  . .as  in  any 
communication 

channel,  it  is  really 
Signal  to  Noise 
Ratio  (SNR)  that 

interests  the  user." 


tween  our  QTH  and  the  bird.  (The  First  time 
you  hear  your  return  signal  from  space  will 
be  at  least  as  memorable  as  was  your  very 
first  Earthbound  QSO,) 

If  we  have  a  station  suitably  equipped  to 
enjoy  Phase  ill  "bird-watching"  we  will 
have  a  low-noise  receiving  system  including 
a  preamplifier  and  a  circularly  polarized 
beam  antenna  with  azimuth  and  elevation  po- 
sition control, 

Let's  see  if  we  can't  use  these  signal  char- 
acteristics and  station  features  to  create  a 


meaningful  signal  level  quantify- 
ing technique  for  Phase  HI  (and 
probably  other)  satellites. 

A  Long  Journey  From  the  Bird 

What  are  the  factors  that  deter- 
mine the  strength  of  the  satellite's 
signals  at  any  given  receiver's  in- 
put?  How  many  variables  influ- 
ence it?  Let's  lake  a  look  at  the 
significant  elements.  To  elimi- 
nate the  uplink  variables,  suppose  we  attempt 
to  predict  the  strength  of  the  beacon  signal  for 
possible  use  as  a  benchmark. 

1 .  Beacon  transmitter  power  output , 

2.  Satellite  downlink  antenna  gain, 

3.  Slant  range  from  satellite  to  the  receiv- 
ing QTH. 

4.  Atmospheric,  ionospheric,  and  obstruc- 
tion losses, 

5.  Effective  gain  of  the  receiving  antenna, 

6.  Attenuation  in  the  feedline. 

Wc  should  establish  minimum  and  maxi- 
mum values  to  see  what  range  of  beacon 
signal  strengths  will  be  experienced.  Let's  do 
some  arithmetic.  Let's  put  some  numbers  in- 
to the  six  items  tabulated  above.  To  simplify 
matters,  let's  use  OSCAR  13*s  (AO-13) 
Mode  B  General  Beacon  as  an  example  since 
here  we  have  an  established  range  of  verified 
variables. 

The  beacon  component  of  the  transmitted 
power  is  a  nominal  2  Watts.  This  is  a  level  of 
3  dBw.  AO-13  switches  between  two  inde- 
pendent Mode  B  downlink  antennas  depend- 
ing on  the  satellite's  orbital  distance  from 
Earth  or  Mean  Anomaly.  The  beam  antenna 
provides  a  gain  of  approximately  6  dBic 
while  the  omni-antenna  has  a  gain  of  —2 
dBic*  ERP  is  therefore  9  dBw  and  1  dBw  for 
the  beam  and  omni  cases  respectively. 

The  largest  numerical  component  in  our 
signal  budget  is  the  path  loss  attributable  ;o 
the  distance  between  the  satellite  and  our 
Earth  location.  This  is  also  the  most  variable 
component  with  a  range  of  as  much  as  24  dB 
between  an  apogee  at  our  horizon  and  a 
perigee  directly  overhead.  In  the  latter  case,  a 
range  of  about  2500  km*  the  free  space  atten- 
uation will  be  approximately  146  dB.  The 
other  extreme,  with  a  ranee  of  about  40,000 
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kmr  the  path  loss  increases  to  approximately 
170  dB.  Fortunately,  some  of  this  variation  is 
offset  because  the  ever-wise  planners  of  our 
Phase  ill  satellites  programmed  the  selection 
between  the  gain  and  the  omni-antennas  to 
minimize  this  effect.  That  is.  the  beam  anten- 
na is  activated  at  times  when  range  and  path 
loss  are  greatest.  Ideally,  at  these  times  the 
bird's  orientation  is  such  that  the  beam  is 
directed  at  eanh.  Conversely,  when  height  is 
less  than  about  5000  km.  the  antenna  gain  is 
reduced  by  about  8  dB  and  the  pointing  angle 
is  poorer  (but  less  critical)  because  the 
omni-antenna  is  activated. ' 

In  addition  to  the  free  space  attenuation, 
the  downlink  signal  also  will  experience 
losses  attributable  to  the  vagaries  of  the      m 
ionosphere  and  the  atmosphere.  At  146 
MHz,  these  remain  fairly  constant  except 
during  unusual  periods  and  probably  rarely 
exceed  2.5  dB,  Let's  add  2  dB  to  our  free 
space  loss  to  account  for  this. 

Items  5  and  6  in  our  tabulation  of  transmis- 
sion variables  are  those  unique  to  our  individ- 
ual stations.  In  actuality,  they  have  a  less 
variable  range  than  some  of  the  ones  we  just 
examined.  That  is,  nearly  all  Mode  B  enthusi- 
asts end  up  with  a  circularly  polarized  beam 
with  between  10  and  16  dBic  gain  and  be- 
tween 0.5  to  3  dB  of  feedline  loss.  Let  me 
hasten  to  add  that  these  few  dB  of  difference 
are  not  to  be  considered  insignificant:  The 
operator  with  the  16  dB  antenna  and  the  0.5 
dB  feedline  loss  will  be  much  more  satisfied 
with  his  operation  than  his  9  or  10  dB  inferior 
neighbor.  If  ya  can't  hear  'em  ya  cant  work 
'cm!  And  frequently  that  9  or  10  dB  makes 
the  difference.  For  the  purpose  at  hand  let's 
take  a  13  dB  gain  to  represent  the  net  antenna 
performance  including  feedline  losses,  if 
any. 

Let's  apply  the  above  values  to  establish 
the  range  of  beacon  signal  strength  we  might 
expect  at  our  receiver  input. 

1 .  The  transmitter  output  is  stated  to  be  2 
Watts  or  33  dBm. 

2.  The  antenna  gains  are  6  dBi  and  -2  dBi 
on  bearing. 

3.  Our  path  loss  will  be  between  1 46  d  Band 
170dB, 

4.  We  will  attempt  to  maintain  other  trans- 
mission losses  to  about  2  dB. 

5.  Our  ground  station  receiving  antenna 
will  have  gain  of  13  dBi.  (See  Table.) 

Our  received  signal  will  be  the  algebraic 
sum  of  these  values.  Table  1  displays  the 
individual  components  and  the  best/worst 
case  results.  As  we  can  see,  signal  extremes 
of  -94  and  -  126 dBm  arc  theoretically  pos- 
sible. AO-13's  antenna  selecting  program 
and  other  factors  can  reduce  the  maximum 
expected  signal  by  8  or  more  dB  so  we  can 
expect  a  probable  range  of  beacon  signal 
strengths  of  -  126  to  - 100  dBm  at  a  typical 
Phase  111,  Mode  B  installation.  (In  a  50Q 
system  these  represent  signal  levels  between 
0. 1 1  and  2.24  microvolts.) 

These  are  certainly  not  BIG  signals  when 
thought  of  in  HF  band  terms.  But,  keep  in 
mind  that  we  are  listening  in  a  VHF  band 
where  noise  is  substantially  tower  than  on  the 
HF  bands,  And,  as  in  any  communication 


channel,  it  is  really  Signal  to  Noise  Ratio 
iSNR)  that  interests  the  user.  So,  how  do 
these  signals  stack  up  against  our  noise 
sources? 

We  have  several  types  and  sources  of  noise 
existing  in  our  receiving  system: 

L  The  internally  generated  noise  of  our 
receiving  system, 

2.  Sky  and  Earth  thermal  noise  within  the 
effective  aperture  of  our  receiving  antenna, 

3.  The  noise  floor  of  the  satellite's  receiv- 
ing system  as  translated  to  its  downlink. 


a 


■  all  S9s  are  not  equal " 


4.  Atmospheric  noise  in  the  environs  of  our 
system. 

5.  Manmade  noise  of  local  origin. 
These  five  noise  contributors  won't  go 

away.  The  only  one  over  which  we  have 
much  control  is  our  receiver  noise.2  The  re- 
ceiver's noise  figure  will  also  be  the  compo- 
nent  that  can  be  expected  to  remain  essential- 
ly  constant  from  day  to  day.  And  its  also  the 
one  that  we  can  observe  independently  of  all 
others  since  the  others  disappear  when  we 
disconnect  our  antenna  and  replace  it  with  a 
50Q  resistor.  Perhaps  this  is  our  logical 
choice  for  S-zero? 

In  the  nearly  ideal  case  we  might  have  a 
receiver  with  a  noise  figure  of  1  dB  including 
feedline  loss  (which  directly  adds  to  the  NF). 
For  our  SSB  operations,  we  are  apt  to  be 
using  about  a  2600  Hz  receiver  bandwidth. 
These  two  constants,  I  dB  NF  and  2600  Hz, 
represent  an  equivalent  noise  power  of  about 
- 146  dBm  referenced  to  the  input  of  our 
receiver.  Compare  this  value  with  the  - 100 
to  —126  dBm  beacon  signal  level  we  calcu- 
lated earlier.  If  there  were  no  other  noise  to 
contend  with  we  would  never  have  less  than  a 
20  dB  SNR  condition  with  a  walloping  46  dB 
SNR  at  times. 

An  antenna  temperature  of  between  250°  K 
and  1000°  K  attributable  to  sky  noise  can  be 
expected  at  146  MHz  for  the  size  antenna  we 
are  to  be  using.  As  before.  Dr.  Boltzman  has 
provided  us  with  the  tool  to  convert  this  tem- 
perature into  an  equivalent  noise  power  of 
between  —  140.5  and  —  136,5  dBm  into  our 
receiver,  We  established  earlier  that  our  1  dB 
NF  receiver  with  2600  Hz  bandwidth  had  an 
equivalent  input  noise  level  of  about  - 146 
dBm.  This  indicates  that  the  sky  noise  will 
bring  our  effective  noise  level  up  by  5.5  to 
9.5  dB  above  the  receiver's  own  noise  level. 
Noise  should  still  be  comfortably  below  the 
—  126  dBm  worse  case  beacon  signal. 

The  third  noise  component,  the  noise  out- 
put of  AO"  13Ts  receiving  system  translated  to 
the  downlink  frequency,  is  never  of  signifi- 
cance in  defining  our  ability  to  monitor  the 
beacon,  but  it  can  become  a  limiting  factor  in 
our  ability  to  copy  signals  that  are  very  weak 
at  the  satellite's  input.  Under  good  condi- 
tions, this  noise  level  may  be  a  significant 
pan  of  the  increased  noise  that  one  observes 
when  the  satellite  transponder  is  activated 
and  the  ground  station  antennas  are  properly 


oriented.  It  could  be  another  reference  level 
for  comparative  signal  strength  reports. 

The  other  noises  we  must  contend  with  are 
essentially  unique  to  the  environment  of  our 
QTH.  Atmospheric  noises  are  not  normal  I  > 
of  great  consequence  on  2  meters  except  dur- 
ing local  electrical  storms  when  most  of  us 
arc  reluctant  to  have  our  precious  GaAsFET 
amplifier  on  line  anyway.  Local  man-made 
noise  certainly  can  be  a  problem.  Its  elimina- 
tion (or  reduction  to  inconsequential  levels) 
requires legwork,  political  savvy,  and  techni- 
cal talents  and  facilities.  I  have  never 
found  a  persistent  local  noise  source  that  1 
couldn't  finally  cure.  In  some  instances  it 
could  be  questioned  whether  the  same  ef- 
.      fort  extended  elsewhere  might  not  have 
been  of  more  value.  Whatever  its  level 
may  be,  it  does  not  represent  a  factor  that 
should  enter  into  the  strength  report  that  we 
give  to  our  QSO  mate.  It  can,  of  course,  have 
a  significant  bearing  on  the  readability  report 
we  may  give  him.  But  the  intent  of  this  article 
is  to  deal  with  evaluating  signal  strength.  We 
can  leave  the  readability  element  for  a  later 
presentation. 

How  shall  we  implement  metering  for  a 
suitable  signal  measuring  scheme?  I  have  de- 
vised several  rather  simple  techniques  for 
performing  the  task  more  or  less  to  my  satis- 
faction* 

One  "keep  it  simple"  approach  1  have  used 
merely  monitors  receiver  output  with  a  sim- 
ple audio  voltmeter. 

First  I  disable  the  receiver's  AGC,  an  ob- 
vious requirement  if  my  audio  output  am- 
plitude is  to  remain  a  linear  function  of  input 
signal  amplitude.  More  correctly,  I  reduce 
the  receiver's  RF  Gain  until  the  largest 
expected  signal  strength  does  not  exceed 
the  receiver's  AGC  threshold.  Most  present 
day  receivers  cause  their  S-meters  to  go  up 
scale  as  the  RF  Gain  is  reduced.  With  about 
18  dB  of  gain  in  my  GaAsFET  prcamp  and 
about  14  dB  of  gain  in  my  146-28  MHz 
converter,  I  find  that  reducing  the  RF  Gain 
control  on  my  Kenwood  TS-120  until  the 
S-meter  is  somewhat  above  S9  results  in  a 
condition  that  no  signals  ever  activate  the 
AGC,  as  evidenced  by  further  increases  in 
the  S-meter  readtng. 

I  had  a  small  packaged  LM-380  audio  am- 
plifter  available  with  a  gain  control  at  its  input 
and  an  1 1 ;  1  voltage  step-up  transformer  (Ra- 
dio Shack  #273-1380)  driving  a  Triplet!  630 
VOM  across  its  output.  With  the  VOM  in  the 
AC  volts  mode  and  the  input  connected 
across  the  receiver's  output,  1  have  a  simple* 
convenient  to  calibrate,  relative  dB  meter. 

I  set  the  receiver's  AF  gain  at  a  comfortable 
listening  level  on  the  beacon  or  any  typical 
signal.  Since  I  have  currently  elected  to  use 
my  receiver's  noise  floor  as  my  basic  (S- ze- 
ro) reference  level,  1  replace  the  antenna  into 
my  converter  with  a  50Q  resistor.  I  then 
adjust  the  gain  control  on  the  LM-380  input 
so  that  I  have  a  - 10  dB  reading  on  the  most 
sensitive  range  of  the  VOM.  A  virtue  of  the 
Triplet!  630  for  this  function  is  that  there  is  a 
10  dB  scale  change  when  going  from  the  most 
sensitive  to  the  next  most  sensitive  range. 
This*  combined  with  a  21  dB  scale  range 
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above  the  - 1 0  dB  reference  provides  me 
with  an  active  31  dB  readily  usable  metering 
range,  This  is  more  than  adequate  to  cover 
the  range  of  signals  I  experience  during  an 
AG- 13  orbit. 

Using  this  configuration  of  hardware  I  am 
able  to  evaluate  my  signal  and  all  others  re* 
ceived  against  any  one  of  the  several  refer- 
ences. That  is,  I  have  direct  reading  in  deci- 
bels of  any  signal  over  the  noise  inherent  in 
my  receiver.  By  observation  and  simple 
arithmetic  I  am  able  to  establish  the  relative 
strength  of  the  composite  received  noise  from 
alt  sources  and  to  some  extent  determine  the 
noise  floor  of  the  satellite's  transverted  re- 
ceiver by  positioning  my  antennas  at  and 
away  from  the  bird. 

The  most  useful  function,  of  course,  is  the 
ability  to  make  realistic  measurements  of  re- 
ceived signals  in  terms  of  decibels  above  a 
repeatable  standard, 

I  find  the  ballistics  of  the  Triplett  meter  and 
several  others  that  I  have  tried  (including  an 
old  reliable  Simpson  260)  to  be  quite  satisfac- 
tory* I  occasionally  connect  a  'scope  across 
the  audio  signal  when  the  nature  of  the  signal 
indicates  an  unusual  peak-to-average  ratio,  I 
have  also  done  some  work  with  rectifying  the 
audio  output  giving  the  opportunity  to  arrive 
at  different  integrating  time  constants.  Some 
further  work  in  this  direction  will  be  done  in 
the  fiiture. 

A  more  sophisticated  version  of  the  above 
configuration  has  recently  been  breadboard - 
exl.  It  differs  principally  in  taking  a  fixed  level 
of  audio  from  the  receiver  andT  by  using  two 
separate  LM-3SQ  packaged  amplifiers,  hav- 
ing completely  independent  control  of  listen- 
ing and  metering  channels,  (A  commercial 
version  of  this  implementation  is  being  con- 
sidered by  one  of  the  established  ham  manu- 
facturers.) 

fhave  installed  a  SPDT  coaxial  relay  in  my 
receiving  antenna  system.  Its  function  is  to 
permit  me  to  instantaneously  switch  from  the 
antenna  to  a  5GQ  resistive  input  to  verify 
calibration.  Its  second  function  is  to  lei  me 
sleep  better  during  electrical  storms  since  the 
relay  reverts  to  the  resistive  input  mode  when 
I  power  down  the  station.  This,  hopefully, 
will  give  my  GaAsFET  preamplifier  a  fight- 
ing chance  to  make  it  through  the  coming 
summer, 

All  of  the  above  was  not  intended  to  define 
what  any  one  of  the  readers  might  want  to  do 
in  the  way  of  configuring  their  station.  How- 
ever, I  hope  this  article  might  stir  up  some 
thinking  on  the  part  of  OSCAR  users  regard- 
ing establishing  a  meaningful  signal  strength 
reporting  standard.  1  would  certainly  appre- 
ciate hearing  opinions  from  all  who  agree  or 
disagree  with  my  philosophy. 

In  the  meantime,  I'll  be  seeing  you  on  A0- 
13,  Til  give  you  a  report  in  decibels  above  a 
reference  when  we  next  QSO! 
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!0765Gen  CvfeKcvr 

IC-735  Gen.  Cv 

IC-75tAGen.  Ctf 

IC-R7QQQg5-iau 

JC-R7TST"  j.< 

IC-228A/H^ 

IC-2BA/H  F 

IC-2GA 

IC 

K>3SAT£ 

(C2SAT 

ICMSAT 

IC-48AFMMobik? 

iC-4GATNew6wHT 

IC-38A  25w  FM  Xcvr 

IC-32AT  2m/70cm  HT 


Hy  ALINCO 


t^iz'tttmt. 


NEW 
ALINCO  PRICING 

All  Models  Reduced 


DFM10T2M  Mobile 
DH-510  T  DfE  M8L  2ttv70cc 
DFN570  Dual  Band  Mobile 
DJ100T3w-2mHT 
140-150  MHz  AMPLIFIERS 
ELH-2306  All  Mode  30w 
ELH-230D  P re-amp  30w 
ELH-26QD  Pre  amp  50 w 


519  00 
719  00 
759  00 
299  00 

95.00 
113.00 
175,00 


CallS 
CallS 
Cans 
Cans 

CallS 
Cans 

CallS 


1-800*426-2891 
METRO;     (612)754-1200 

PIONEER  VILLAGE 

12581  Central  Avenue  NE 

Blaine,  MN   55434 

MN  1-800-328-8322,  Ext  176 

CIRCLE  332  OH  READER  SERVICE  CARD 


\ 


i 


i 


Electrical  Books 


TESLACOIL 
SECRETS! 

Page  through  the  private  note- 
books oi  a  builder  O*  Irghining 
bolt    generators!     Incredible 

diagrams  and  secrets!  Rare  info! 

Paperback  book.  Only  56,95 

HAMMARLUND 
Shortwave  Manual! 

Buifd  1 2  different  hot  shorts 
wave  receivers  from  this  1937 
construction  manuaL  Photos, 
diagrams,  text!  Wall-to-wall 
how  to!  Only  $4,95 

MUCH  MORE! 

Other  great  books  on  getting  high  power  from  auto 
alternators,  run  three  phase  motors  on  single  phase, 
high  voltage  projects,  perpetual  motion,  Teste's 
lost  inventions,  magnets,  unusual  electrical  instru- 
ments, lighning  bolt  generators,  and  much  more" 

Experimental  Science 

Incredible  iwo  volume  set  from 
1 906.  Build  cameras,  phonograph, 
hydra u He  ram.  Geissler  tube,  mi- 
croscope, batteries,  lenses,  much, 
much  more.  Classic  how-to  refer- 
ence ,  Over  1000  pages.  Two 
volume  set  only  $34.95! 

OFFICIAL  1934 
Shortwave  Manual 

Build  simple  bui  powerful  short- 
wave radios  from  plans  in  this 
1934  handbook.  Includes  new  chapter  showing 
how  to  use  transistors  to  replace  tubes!  Heavily  il- 
lusir.i ted  paperbackE  Excellent!  Only  SH.h  > 

MANY  OTHERS: 

Static  Electricity  $5.95,  Electrical  Designs  SI  1  .SO, 
Experimental  Physics  $23.95,  Storage  Batteries 
$8.95,  Power  Inverter  Technology  $4,00,  Arma- 
ture Winding  &  Motor  Repair  $  1 6,95,  50  Perpetual 
Motion  Mechanisms  S3. 75,  more!  See  Catalog] 


ORDER  FROM 
THIS  AD  TODAY! 

Check,  MO,  Visa, 
MC  Handling:  75c 
firsl  book,  25C  each 
additional.  Money* 
back  guarantee. 


OR  WRITE  FOR 
A  CATALOG! 

Write  for  your  copy  of 
Lindsay's  unusual  Electrical 
Books  catalog  and  see  for 
yourself  what  you've  been 
missing!  Send  Si. 00  (US  & 
Canada)  or  $3,00  foreign  air- 
mail. We'll  send  your  catalog 
immediately!  Wrtte  today! 


r, 


Lindsay's  Electrical  Books 


n 


I 


I     PO  Box  1 2-WB5,  Bradley  IL  6091 5 

I^J  Send  the  books  marked  and  a  free  catalog! 
1 1     I  Send  just  a  catalog]  $1,00  enclosed .... 
|  Name | 

Address I 

|  City St Zip | 
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800-882-1343 


Erg 

ICOM 

List 

JUN'ft 

IC-7&1  Mew  Deluxe  HF  Rig 

$5995 

CallS 

lC~7B5G©n  .Cvg  Xcvr 

3149  95 

CallS 

lC~735Gen  CvgXcvt 

1099 

CaNS 

lC-75lAGen  CtrgXcvT 

1699 

Call$ 

IC-R 7000  25-1 30G  MHz  Rcvt 

1199 

Call  J 

(C-R71 A  100  KH2-30  MHz-  Rcvt 

999 

CaliS 

»C<2?SA/H  FM  MoDile  2Swtt5w 

509^539 

Cant 

C-26A/H  FM  McWe  £5*MSw 

469/499 

CalS 

«03GAT?ifl7wHT 

429.95 

Cant 

IC-gOOSuBafvJMoeile 

639 

Cans 

C-3S  AT  220  MHz 

449 

Caif 

C-2SAT2M 

439 

Call 

C4SAT 

449 

Cans 

KMSAFUMot^SSw 

509 

Catil 

tC-*GATNaw6wMT 

449.95 

Cans 

SC-38A  25*  FM  Xcvr 

489 

cut 

C-3aAT2nV?0crnKT 

629.95 

CallS 

SPECIAL 

SALE 

IC-12AT1.ZGHZHT 

$349.95 

IC-ZAT  2m  HT 

$249.95 

KENWOOD 


TS  950SD  Mutiinand 
RZ1  Wideband  Rcvr 
TS^OS/AT  Gen  Cvg  Xcw 
TS-i40SG«n  CvgXcvt 
TM-SSAT  2m~?Qem  |  2  GHz 
TS-TWAZm^TOcm  1.2  GHi 
TS71  1  A  Ai  Mode  Base  25* 
TR.75lAAflModeMotwie25* 
TH*215A  2m  HT  Has  H  AJ 
TH  2SAT  5#  Pocket  HT  NEW 
TM-701 A  2m/70cm  Mobile 


4399.95 
599  95 

2439  95 
949.95 
469  95 

T999.95 

105995 
669  95 
399.95 
369  95 
599  95 


Cafli 
Gait 

Cans 

Cans 

Calf 

Cans 

Cans 
Cans 

Cans 


MARCH  SPECIAL 

TM231A  Mobile  SOw  FM 

CALL  $$ 

TM7312m/70cmFM,  Mobile 

CALL  $$ 

TS440S/ATGenCvgXcvr 

CALL  $$ 

FT*767GXGen  CvgXcvr 
FT757GX  II  Gen  Cvg  Xcvr 
FL  7000  TSm-l60m  AMP 
FT-^l  2RH  MEW  2m  45* 
FT-7t2FlH70Cm35* 
FT290R  AH  Mode  PoitaWe 
FT*23R/TTMimHT 
FT'TISR.  AM  Mode 
FT.4702m/7iGcntHT 


2299.00 

'29000 
227900 
49900 
53600 
61000 
351  DO 
2025.00 
576  00 


CaHS 
C««$ 
Cap  I 
Call 

Can* 
Calf 

CallS 

CM  s 
CaltS 


SPECIAL 


FT-2311R1.2GHzMobile-10M         $359.95 


SUM'S 


3919  Sepulveda  Blvd. 

Culver  City,  C A  90230 

213-390-8003 
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73  Book  Review 


by  Steven  K.  Roberts  N4RVE 


Heil  Ham  Radio 
Handbook 


A  rich  source  of  clever  ideas 


Heil  Ham  Radio  Handbook 
by  Bob  Heil  K^EID 
Melco  Publishing 
PO  Box  26 

Mari&sa  JL  62257 
Price.  $I0  plus  SI  S/H 


A  common \\  lamented  trend  among  hams 
these  days  is  the  tendency  toward  appliance 
operation  and  it  poor  understanding  of  the  underly- 
ing technology.  I've  heard  people  arguing  over 
the  air  about  what  time  it  is  in  UTC.  asking  how  to 
read  resistor  color  codes,  and  wondering  why  an 
antenna  doesn't  seem  to  work  even  though  the 
SWRistow. 

But  there  are,  and  always  will  be,  a  hard-core 
cadre  of  technoid,  crealive,  tinkering  hams— those 
whose  shacks  are  overflowing  with  home-brew 
projects,  who  wouldn't  even  consider  buying  a 
dipole  antenna  kit,  and  whose  fingers  know  the 
bum  of  a  hoi  soldering  iron  at  midnight  when 
success  is  so  close  that  thoughts  of  bed  are 
absurd. 

New  Ideas 

K9EID  is  one  of  these .  You  may  know  Bob  as  the 
brains  behind  Heil  Sound,  a  souk.  1  excellent 
audio  gear  for  hams  and  professional  recording 
artists,  10  meter  FN!  conversion  kits,  and  various 
other  devices. 

Bob's  book,  Heif  Ham  Radio  HandhtH>kw  is  not 
quite  what  its  name  implies,  It*s  not  a  carefully 
organized  reference  book  like  the  annual  ARRL 
tome.  But  it's  one  of  the  richest  resources  of  clever 
ideas  I've  seen  in  a  long  time,  165  loosely  orga- 
nized pages  that  cover  subjects  ranging  from  ram- 
pant liddism  to  remote  base  design.  The  chapters 
on  antennas  are  especially  useful,  presenting  all 
sorts  of  interesting  variations  that  never  quite  make 
it  into  the  mains! ream  reference  books. 

Easy  Reading 

Throughout,  Heil  espouses  one  of  the  basic 
tenets  of  amateur  radio:  roll  jour  own!  He  shows 
how  simple  it  is  to  throw  together  logic  probes, 
tuners,  yagis,  filters,  chassis,  and  soon,  topping  it 
all  off  with  a  chapter  of  37  quickie  circuit  designs 


BASIC  ANT  E  WtA  THE  OR  t 


HOW  TO  BUI L  L,  t OUR  OWN 


SIMPLE  EXPLANATIONS 


OF  BASIC  LLIC FRGN1CS 


that  apply  to  various  aspects  of  hamming. 

The  book's  informal,  practical  approach  is  any- 
thing but  polished.  Indeed,  it's  rife  with  mis- 
spellings and  other  editorial  glitches,  but  somehow 
that  makes  you  want  to  put  on  some  old  clothes  and 
go  build  something.  This  is  one  of  those  books  that 
will  end  up  looking  creased  and  dirty,  its  pages 
folded  and  scribbled  from  marathon  project  ses- 
sions. As  it  should  be. 

Nothing  Else  Quite  Like  It 

There's  no  pleasure  in  ham  radio  quite  Like  build- 
ing something  from  scratch  and  putting  it  to  use. 
The  Heii  Ham  Radio  Handbook  is  a  good  demysti- 
fying beginner's  guide  as  well  as  a  handy  reference 
to  design  ideas  that  workbench  veterans  may  never 
have  considered. 

Either  way,  it's  a  worthwhile  addition  to  your 
shack  library ..  especially  if  you  like  fast, 
uncluttered  answers  to  your  electronic  ques- 
tions, 


GILFER  - 

first  in  Shortwave 


GILFERS  FAMOUS 
"CONFIDENTIAL 
FREQUENCY  LIST" - 

$19.95 

Popular  Communications 
magazine  says:  "Can't 
imagi  ne  anyone  attempt- 
ing to  listen  to  HF  voice  or 
CvV/RTTY  communica- 
tions without  a  handy  copyf  Recognized 
worldwide  as  the  indisputable  leader  and 
most  comprehensive  list  of  SW  in  the 
4-28/vtHz  region.  Over  30,000 frequencies 
with  call  sign,  country,  details  covering  aero 
marine,  embassy,  weather,  press,  feeders, 
INTERPOL,  time,  channel  marker  and  more. 
Now  includes  special  section  on  worldwide 
FAX  and  RTTY  stations.  Charts  also  included. 
Add  $2  USA;  Overseas  add  $4  surface, 
$10  air. 


VISIT  GILFEft'S  STORE 
Easy  to  find,  accessible 
from  New  York  City 

Take  Garden  State  Park- 
way (NE  portion  of  N. J  X 
ExiM72.Gilferisinthe 
center  of  Park  Ridge, 
opposite  the  Borough 
Hall.  Store  hours: 
M-F  JUam-5pm, 
Sat.  10am 


NTf  Start  Ihfu*^    fcZZ 
ftppan' 


GILFER  SHORTWAVE 

52  Park  Ave,  Park  Ridfle,  N|  07656,  Ph  201/391*7887 


CIRCLE  98  ON  READER  SERVICE  CARD 


Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICON! 


Call  Us  For 
Great  Prices  &  Great  Service 

TOLL  FREE  ORDER  LINE    1  -300-344-3144 

Cflnliriemal  UjS   6  Texas 


KlftUM  \nc 


THE 


HAM 


^AN  ANfllMi)  I  I  l  '■■• 

CENTliR 


SAILS  AMATEUR  RADIO  SERVict: 


57&7A  MnbucJ    San  AntoriQ.  fe*a&  ??23«    (MS)  680*11  Q 

FAX  (512]  647. 8001" 


SAVE  TIME  &  POSTAGE! 

Circle  advertiser's  numbers  on  our 
handy  reader  service  card  to  send 
for  valuable  information  from  adver- 
tisers in  this  issue.  Use  our  Ad  Index 
to  locate  advertiser's  Reader  Ser- 
vice numbers  even  faster! 


*  • 


SAY  YOU  SAW 


AND  GET 


$5  REBATE       *    * 


(ASK  HAMTRONICS  FOR  DETAILS) 


KENWOOD 


ICOM     ICOM    ICOM 


!*-*•  Jfft'^k 


KENWOOD  TH  225 

2  METER  HANDHELD 

•6  Watt  Output 

•10  Memory  Channel 


ICOM 

228H  2  Meter  Mobile 

♦45  Watt  Outpul 
•Wide  Band  Receive 
•TX  140.10  —  150  MHz 
•21  Channel  Memory 

LIST  $539 


O 

ICOM 

ICOM  IC-2  SAT 

MINI  2  METER  HANDHELD 
•  136-174  MHz  RX 
140-150  MHz  TX 
•2  Watts  Output 
•48  Memories 
•Band  and  Memory  Scan 
•List  Price  $439. 


SALE  PRICES  ARE  TOO  LOW  TO  ADVERTISE 


O 

ICOM 
JC  2G-AT 
VHF  Hand  Held 

•7  Watt  Hi-Power 
•20  Channel  Memory 
*RX  138-174  MHZ 
•TX  140-1 50  MHZ 

LIST  $429 


4033  Brownsville  Road,  Trevose,  PA  19047 


M,  T,  W  (9-6) 

Th,  F  (0-8) 

Sat  (9-3) 


For  Service  &  Info  (215)  357-1400    For  Orders  (800)  426-2820   FAX  215  355  8958 


NEMAL  ELECTRONICS 


♦Complete  Cable  Assembly  facilities  MIL-STD-45208 

♦Commercial  Accounts  welcome-  Quantity  pricing  *  Same  day  shipping  most  orders 

♦Factory  authorized  distributor  for  Alpha,  Amphenol,  Belden,  Kings,  Times  Fiber 


Call  NEMAL  for  computer  cable,  CATV  cable,  Flat  cable,  semi-rigid  cable,  telephone  cable, 
crimping  tools,  D-sub  connectors,  heat  shrink,  cable  ties,  high  voltage  connectors* 


HARDLINE  50  OHM 

FXA12  1/T  Aluminum  Black  Jacter., ,.++.... +*,„,,*, 89/ft 

FL  C 12  1/2 "  Cahtewave  corr.  copper  blkiktjkt  1  &9fft. 

FLC78  7/8"  Cabtewave  corr.  copper blkjktd  „„ 4.25/ft 

NM12CC  N  conn  1/2"  corr  copper  m/f  25-00 

NM78CC  N  conn  7/ff"  corr  copper  m/f  „*54.Q0 

COAXIAL  CABLES  (per  ft) 

1180  BELDEN  9913  very  tow  toss 55 

1102  RQ8/U  95%  shield  lew  foss  foam   11ga 36 

1110  RGWC  95%  shield  (mini  8) ,.„..?/ 

11 30  RG213/U  95%  shield  mil  spec  NOV  jkt^, 39 

1140  RG214/U  dbf  silver  shtd  mil  spec ,...♦,. 1.65 

1705  RG142B/U  dbf  silver  shld,   teflon  ins    1  50 

1310  RG217/U  50  ohm  5000  watt  dbf  shtd  , 98 

1450  RG174/U  50  ohm  ,100"  od  mil  spec    14 


ROTOR  CABLE-8  CONDUCTOR 

8C1822  2-13ga  and  &22ga 
901520  2-16ga  and  B-20ga 


+  4  4  1  ■■«»»■ If 


,2im 

.39m 


CONNECTORS-MADE  IN  USA 

NE720  Type  N  plug  for  Betden  9913  .»*,.„*..„„,.*„,.  $3.95 

NE723  Type  N  Jack  for  Belden  9913. ...,4.95 

UGC2  73  BNC-PL259  Adapter-A  mphenot 3.00 

PL259AM  Amphenol  PL259 „.„, ♦♦...„„.„...  89 

PL259TS  PL259  tenon  ins/silver  plated '„ 1.59 

PL258AM  Amphenol  femafe-femate  (barret)  T,. ...... ,„  / .  65 

UG175/UG17G  reducer  for  RG58/59  (specify). ..  .22 

UG21DS  N  plug  tor  RG8t213,2U  Silver ,....,..335 

UG83B  N  jack  to  PL259  adapter,  teflon 6.50 

UG146A  SQ239  to  N  plug  adapter,  teflon 6.50 

UG255  5Q239  to  BWC  plug  adapter,  Amphenol. 3  29 

SQ239AM  UHF  chassis  mt  receptacle JKmpnenot....„. 89 

UG88C  BNCPtugRG  58,142 1A5 

GROUND  STRAP-GROUND  WIRE 

GS33  3/3*  tinned  copper  braid   .,»,  >*....+„. „«..«♦.  ,,39/ft 

GS12   1/2"  tinned  copper  braid   .,„..„„..„*,.„*..... 501ft 

HW06  Bga  insulated  stranded  wire  »» t ,35m 

AY/14   14ga  stranded  Antenna  wire  CCS 14/ft 


All  prices  plus  shipping,  S3, 00  min,  Visa/Mastercard  $30  mm,  COD  add  S3. 00 

CaU  or  write  for  complete  price  fist.  Nemai  s  new  40  page  CABLE  AND  CONNECTOR  SELECTION  GUIDE  is  a  vaiiabfe 
at  no  charge  with  orders  of  $50  or  more,  or  At  a  cost  of  $4  wltn  credit  Against  next  qaa-iifying  order. 

NEMAL  ELECTRONICS,  INC.  12240  NE  14th  Ave.  N.  Miami,  FL  33161 
(305)  893-3924  Telex  6975377  24hr  FAX  (305)895-8178 


Multlband  AntennaPacks 


Emergency  Packs  contain 
QRV  AH  Band  kink- proof  v-k -scaled 

multi-band  Dipok-V-Siopcr  antenna,  \JF|Jfgr»f?Jjtiift|^ 
70*  coax  LeetHine,  Quick  Launch  sys-  V 

remtroiproofdacron  support  braid,      \    §&*?&      S1 

40  p  Tech  Manual.  Complete.  Ready 

for  Act  ion  .One  person  installs  in  15       \  ^lJ™   '89  •' 

nainutts,    ]nfop*ctSl 

Fastest  Antennas 

in  the  nest  \  Antennas  West 

Box  SQ062&  Ptettfi,  UT&4605   ^10=   (BOl)  373-S425 


\Ai 


102"  Iap£ 
40-10 


fiSS 


?k& 


^ 


jfl4 


&t 


9^i 


f* 


co; 


FOI 


A^^^Oro^      ^-3^  NO  TUNERS! 

/rfkUkml  W^aO^L^^        noradialsi 

NO  RESISTORS  i 
NO  COMPROMISE! 

U  R  EXCELLENT  REVIEWS  JUST 
DON'T  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOGUE. 

"See  review  in  Oct  73. 1 964      T  Sept.  ? 3, 1 985      March  73, 1 9flfi 

CO.  Dec  t9GB  ^^^ 

BiLAL  COMPANY  ^^= 

1 37  Manchesler  Drlva  ~  l>^T' 

Fforissartt  Cororado  6081 6  ^^ 
(719)687-0650 
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Dealer  Directory 


CALIFORNIA 


San  Diego 
Hard  to  find  parts t  surplus  electronics,  stan- 
dard line  items.  Hams,  hobbyists,  industrial 
profession  a  ts— from  nuts  &  botts  to  laser 
diodss...  Electronically  speaking,  Gateway's 
got  it!  M-F  9-5:30  Sat.  9  5.  GATEWAY  ELEC- 
TRONICS, 9222  Chesapeake  Drive*  San 
Diego  CA  92123;  (619)279-6902. 


COLORADO 


Denver 

Hard  to  find  parts,  surplus  electronics*  stan- 
dard line  items.  Hams,  hobbyists,  industrial 
professionals — from  nuts  &  bofts  to  laser 
diodes... Electronically  speaking,  Gateway's 
got  it!  M-F  9-5:30  Sat.  9-5.  GATEWAY  ELEC- 
TRONICS, 5115  N.  Federal  Blvd.  f32-B, 
Denver  CO  80221 ;  {303)  458-5444. 


DELAWARE 


NewCastte 
Factory  authorized  dealer!  Yaesu,  ICOM, 
Ten-Tec,  KDK,  Kenwood ,  AEA,  Kantronics, 
Santea  Full  line  of  accessories.  No  sales  tax 
in  Delaware.  One  mile  off  I-9S.  DELAWARE 
AMATEUR  SUPPLY,  71  Meadow  Road, 
New  Castle  OE  1 9720;  (302)  328-7726. 


IDAHO 


Preston 
Ross  WB7BYZ  has  the  largest  stock  of  ama- 


teur gear  in  the  Intermountain  West  and  the 
best  prices,  Over  9,000  ham  related  gear  in 
stock.  Call  us  for  "alt11  your  ham  needs  today. 
ROSS  DISTRIBUTING  Co. T 7B  S.  State,  Pre- 
ston ID  33233;  £208)  B 52 -0830. 


KANSAS 


Wellington 
We  have  it!  ASTflON,  BUTTERNUT,  EN- 
COMMN  HEATHKIT.  GORDON  WEST, 
KANTROMCS,  LASER  COMPUTERS,  MFJ, 
RADIO  SHACK,  TEN-TEC,  VALOR  ANTEN- 
NAS &  more.  Small  town  service  with  dis- 
count prices.  DANDYS,  120  N.  Washington, 
Wellington,  K5,  67152,  (316)  326-6314. 
Circle  Reader  Service  263  for  more  informa- 
tion. 


MISSOURI 


St.  Louis 
Hard  to  find  parts,  surplus  electronics,  stan- 
dard line  items.  Hams,  hobbyists,  industrial 
professionals— from  nuts  &  bolts  to  laser 
diodes... Electronically  speaking,  Gateway's 
got  it!  M-F  9-5:30  Sal.  9-5  GATEWAY 
ELECTRON ICS.fi  123  Page  Blvd.,  St.  Louis 
MO  63130;  (314)  427-61 16, 


NEW  HAMPSHIRE 


Gerry 
Serving  the  ham  community  with  new  and 
used  equipment  We  stock  and  service  most 
major  lines:  AEA,  Astron,  B&W,  Bencher, 


Cu  she  raft,  Hustler,  ICOM,  Kenwood.  KLMr 
Larsen,  MFJ,  Mirage,  Vibroplex;  books,  ro- 
tors, cable  and  connectors.  Business  hours 
Man  -Sat.  10-5,  Thursday  10-7.  Closed 
Sun./Ho1idays.  flIVENDELL  ELECTRON- 
ICS,  8  Londonderry  Road >  Deny  NH  03038; 
(603)434-5371. 


NEW  YORK 


Jamestown 
Western  New  York's  finest  amateur  radio 
dealer  featuring  ICOM-Larsen^AEA- 
Hamtronics-Astron.  New  and  used  gear.  8 
am  to  5:30,  Sat  and  Sun.  by  appointment. 
VHF  COMMUNICATIONS,  260  Tiffany 
Ave,,  Jamestown  NY  14701,  {716}  664- 
6345.  Circle  Reader  Service  number  129  for 
more  information. 

Manhattan 
Manhattan's  largest  and  only  ham  and  busi- 
ness Radio  Store.  Featuring  MOTOROLA, 
ICOM,  KENWOOD,  YAESU.  AEA,  SONY, 
BIRD.  TEN-TEC,  etc.  Full  stock  of  radios  and 
accessories.  Repair  lab  on  premises.  Open  7 
days  M-F,  9-6:30  pm;  Sat  &  Sun,  10-5  pm. 
We  ship  worldwide.  BARRY  ELECTRONICS, 
512  Broadway,  New  York  NY  10012;  (212) 
925-7000,  FAX  (212)  925-7001. 


OHIO 


Columbus 
Central  Ohio's  full-line  authorized  dealer  for 
Kenwood,  ICOM,  Yaesu.  TervTecH  Info-Tech, 
Japan  Radio,  AEA,  CushcraK,  Hustler,  and 
Butternut.  New  and  used  equipment  on  dis- 
play and  operational  in  our  4000  sq.ft.  store. 
Large  SWL  department,  too.  UNIVERSAL 
AMATEUR  RADIO,  1260  Aids  Drive, 
Reynolds  burg  (Columbus)  OH  43068;  {614) 
366-4267, 


PENNSYLVANIA 


Trevose 
Authorized  factory  sales  and  service  KEN- 
WOOD, ICOM,  YAESU,  featuring  AMER- 
ITRON,  B&W,  MFJ,  HYGAIN,  KLM, 
CUSHCRAFT,  HUSTLER,  KANTRONICS, 
AEA,  VIBROPLEX,  HEIL,  CALLBOOK, 
ARRL  Publications,  and  much  more. 
HAMTRONICS,  INC.,  4033  Brownsville 
Road,  Trevose  PA  19047;  (215)  357-1400. 
FAX  {215}  355-6958.  Sales  Order  1-600- 
426-2320.  Circle  Reader  Service  379  for 
more  Information. 


TEXAS 


Dallas 
In  Dallas  since  1&60.  We  feature  Kenwood, 
ICOM,  Yaesu,  AEA,  Butternut,  Rohn,  ama- 
teur publications,  and  a  full  line  ol  acces- 
sories. Factory  authorized  Kenwood  Service 
Center.  ELECTRONIC  CENTER,  INC.,  2809 
Ross  Ave  .  Dallas  TX  75201;  (214)  969- 
1936. 

Houston 
Hard  to  find  parts,  surplus  electronics,  stan- 
dard line  items.  Hams,  hobbyists,  industrial 
professionals— tram  nuts  &  bolts  to  laser 
diodes.,, Electronically  speaking,  Gateway's 
got  it!  M-F  9-5:30  Sat.  9-5. GATEWAY 
ELECTRONICS,  9690  West  park  Drive, 
Houston  TX  77063-  (71 3)  976-6575, 

Southwest  Houston 
Futl  line  of  Equipment  and  Accessories, 
in-house  service  featuring  fCOM  and  YAESU, 
New  equipment  on  display  and  operational! 
(713)  679-7764;  FAX  f713)  679-9341.  MIS- 
SION COMMUNICATIONS,  11903  AHef- 
Clodine,  Suite  500,  Houston  TX  77082, 
Circle  Reader  Service  3fl0  for  more  informa- 
tion. 


DEALERS:  Your  company  name  and  message  can  contain  up  to  50  words  for  as  little  as  £420  yearly  (prepaid),  or  $210  for  six  months  (prepaid).  No  mention  of 
mail-order  business  please.  Directory  text  and  payment  must  reach  us  60  days  in  advance  of  publication.  For  example,  advertising  for  the  April  '89  issue  must 
be  in  our  hands  by  February  1st.  Mail  to  73  Amateur  Radio,  Box  276,  Forest  Road,  Hancock,  NH  03449. 


ow  receive  or 
leave  messages 
with  other  local  hams 
using  the  16K  Bulletin 
Board  featured  cm  the 
smallest  TNC  available  — 
the  Heath®  HK  21 
Pocket  Packet, 

The  BBS  operates 
under  your  call  with 
simple  commands 
like  Send  or  Write  a 
message,  Kill  a  message 
and  read  the  File 
messages  currently  on 
the  system.  And  the 
HK-21  Pocket  Packet  is 
fully  TNC-2  compatible. 

Hookup  is  easy* 
Plug  in  supplied  cables 
instantly  to  most 


HTs,  or  wire  a  separate 
cable  into  your  mobile 
or  base  VHF  or  UHF 
rig.  Connect  your 


Get  your 
message 
across... 
even  when 
no  one  is 
listening. 


../.' 


«Sr 


computer  via  RS-232 
and  you're  ready  to  call 
a  fast-growing  number 
of  packet  hams. 

The  HK-21  Pocket 
Packet  requires  only  a 
single  12  VDC@40mA 
power  source  or  as 
little  as  29mA  from  an 
optional  HKA  21  1, 
internally  mounted  4,8 
volt,  120  niAh,  NICAD 
battery. 

The  Heath®  HK- 
21  Pocket  Packet  - 


$219 


QC    (Amateur 


net  price) 

To  order,  call 
1-800-253^0570 

For  information  on 

Heath's  complete 
line  of  amateur  radio 
products  call 
1-800-44-HEATH 
for  your  FREE 
Heathkit®  catalog. 


A  subsidiary  o(  Zci 
Electronics  CcjEpoi 
t I989r  Hcajh  Company 


Best  to  start  with. 
Best  to  stay  with. 

W  Heath  Company 

Benton  Harbor,  Ml  49022 


KENWOOD 

TcOM 


1-800-231-3057 

713-520-7300 
520-0550 
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Electronics  Supply 

FAMILY  OWNED  SINCE  1956  I  ~~ 

3621  FANNIN  '       . 

HOUSTON,  TEXAS  77004 


CIRCLE  25  ON  READER  SERVICE  CARD 


"Thanks  for  the  new  country  (Taiwan)! 

Your  Heath  gear  sounds  great! " 


Huge  pileups.  big  city  QRN,  no  spare 
parts,  and  a  long  way  to  anywhere. 
You  probably  couldn't  find  a  better 
test  of  the  new  SB-1400  Mi-Mode 
Transceiver  than  Heaths  expedition 
to  Taipei  in  the  Republic  of  China. 

When  working  DX,  you  need 
sensitivity  to  dig  for  the  weak  ones, 
but  still  need  dynamic  range  so  the 
gviy  dowTi  the  block  doesn't  clobber 
you  in  the  middle  of  a  QSQ  Sure,  the 
SB-1400  worked  the  S9+30  signals, 
but  out  of  the  pileups  it  dso  worked 
a  number  of  stateside  stations 
running  5  wans  or  less!  And  that* s 
not  bad  for  a  short  path  distance 
of  7600  miles! 

SB-1400 
A  proven  transceiver. 

The  technology  that  worked  the 
world  can  work  for  you,  too,  in  your 
own  ham  shack.  The  SB-1400  is  a 
fully  assembled  all-band,  all-mode 
(FM  optional  ),  continuous  duty, 
100-watt  transceiver  It  incorporates 
an  impressive  general  coverage 
receiver  with  dual  VFOs  for  split 
operation  and  20  memories  to 
store  your  favorite  frequencies.  The 
unit  includes  standard  SSB  filter 
plus  a  narrowband  500  Hz  CW  fit  ter 
and  wide-band  AM  filter  It  also 
features  clarifier  (  RIT),  front  panel 
AGCt  noise  blanker,  all  mode 


K3YGU,  Maryland 


,  ♦ : 


squelch,  20  dB  attenuator,  computer 
interface,  and  a  clean,  "operator 
preferred"  front  panel  layout. 

The  transmitter's  PA  is  cooled  by  a 
quiet,  thermostatically  controlled 
internal  fan  and  is  enclosed  in  its  own 
diecast  aluminum  heat -sink  chamber, 
which  allows  for  full  power  operation 
in  CW,  SSB.  FM  and  RTTY  AMTOR, 
SSTY  and  Packet. 


Power 
Savings! 

Just  $99  gets  you 

SB  1400's  matching 

powTer  supply. 


Buy 

get  tts  matching  power  supply 

(a  $329-95  value)  for  just  $99. 

That's  more  than  SI  KM)  worth  of 
equipment  tor  only  -$899*90. 

To  order-call  1-800-253-0570  and  ask 
for  the  SB-1400- 1  package  deal  using 
order  code  620-004  -  today! 

And  Ix:  sure  to  ask  about  the  Heath 
Revolving  Charge.  Your  payments  could 
be  as  low  as  150+00  per  month- 
Offer  for  a  limited  time  onlv. 


l**£- 


«x***J 
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Heath 
offers  you  more . 

In  addition  to  the  SB-1400,  Heath 
offers  a  full  line  of  prc-asserabled  or 
build-it-yourself  amateur  radio 
equipment  to  completely  outfit  your 
ham  shack  or  upgrade  your  system. 

You  can  also  prepare  for  your  next 
exam  (  Novice,  Technician.  General, 
Advanced  or  Extra  class)  with  Heath 
studv  courses. 

Finally,  as  a  Heath-equipped  bam. 
you  can  get  answers  to  your  technical 
questions  from  our  tech  consultants, 
who  are  licensed  ham  operators,  on 
the  Heath  Tech  Assistance  line. 
For  more  information  on  the 
SB-1400  or  Heaths  complete  line  of 
amateur  radio  equipment,  call  for 
a  FREE  catalog. 
1-80044  HEATH 
(1-800-444-3284) 

Best  to  start  with. 
Best  to  stay  with. 

Heath  Company 

Benton  Harbor,  Michigan  49022 

-SJl-  1 4  CHI  offer  only  available  direct  from  Heal  h. 

ID  1990,  Heath  Company. 

A  subsidiary  of 

Bull  Data  Systems  Inc. 


Number  36  on  your  Feedback  card 


The  Dual-Band  "J"  Antenna 

A  superior  performance  mobile  or 
base  station  antenna  for  1 46  and  220  MHz. 

by  Robert  E.  Bloom  W6YUY 


We  have  several  excellent  dual-band 
transceivers.  We  need  good  dual- 
band  antennas  to  complement  them.  The 
dual-band  MJ*'  described  here  is  a  natural  Tor 
mobile  operation,  or  for  base  station  commu- 
nications as  welt. 

1  designed  this  antenna  to  conserve  space 
on  the  roof  of  the  Los  Angeles  ARES  commu- 
nication command  center  mobile  van,  which 
is  presently  being  developed  with  the  cooper- 
ation  of  both  the  Los  Angeles  City  Fire  and 
Police  Departments, 

Background  on  the  "J"  Antenna 

Why  the   *J*   antenna?  Because  it  is  one 

of  the  most  suitable  for  nondircctional 
communications.  To  this  we  can  add:  superi- 
or low  angle  of  radiation,  increased  gain  over 
a  dipole  or  ground  plane,  larger  signal 
capture  area,  and  possibly  the  only  design 
with  an  inherent  full  current  circulating  sys- 
tem. The  dual  "J"  antenna  design  covers 
the  two  most  widely  used  mobile  frequencies: 
the  144  and  220  MHz  (2  meter  and  I  xh  meter) 
bands. 

The  basic  "J"  antenna,  a  design  which 
dates  back  to  the  mid- 1930s,  retains  charac- 
teristics that  some  present-day  antennas  arc 
still  reaching  for:  a  takeoff  of  the  Zep  or 
Zeppelin  of  that  same  period.  Its  quarter* 
wave  matching  section  provides  the  intrinsic 
leedlinc  current  return  circuit.  The  return 
circuit  can  be  compared  to  the  radial s  of 
the  ground  plane  and  even  more  closely  to 
the  ladder  feed  of  the  Zep.  Only  the  Zep 
feed  line  design  left  the  drawing  board  prema- 
turely. 

The  ground  plane  antenna  is  often  installed 
as  though  the  ground  radials  are  not  really 
important.  The  length  and  the  number  of 
ground  radials  not  only  make  up  the  return 
circuit  but  also  determine  the  37-ohm  feed- 
line  impedance  of  the  device.  Fortunately, 
many  metal  automobile  rooftops  are  large 
enough  to  accommodate  the  higher  frequen- 
cies* units.  My  thoughts  on  gutter-mount 
types  of  commercial  antennas  can  be  ex- 
pressed as:  "Shame  on  the  manufacturer  of 
the  device/  And,  pray  tell,  where  is  the 
current  return  circuit  of  the  quarter-wave 
dipole  design? 

The  "J"  antenna  has  an  inherent  low  angle 
of  radiation,  unrestricted  by  the  influence  of 
the  return  circuit  of  ground  or  the  ground 
radials.  This  low  angle  of  radiation  produces 
an  extended  ground- wave  range.  In  addition, 
with  proper  atmospheric  conditions*  it  will 
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Figure  L  Hie  dual -band  **J"  antenna. 

allow  extended  long-range  DX  communica- 
tions by  allowing  the  signal  to  arrive  at  the 
ionization  layer  at  an  angle  that  will  reflect 
the  signal  back  to  Earth  rather  than  being 
captured  and  absorbed  by  the  layer.  The  M 
wavelength  of  the  "J*1  provides  a  signal  cap- 
ture area  three  times  that  of  the  ground  plane 
and  increases  its  gain  by  about  1 .2  dB+  That's 
almost  3  dB  over  the  so-called  reference 
dipole. 

The  Specs 

See  Figure  1 .  The  radiating  sections  of  the 
antenna  are  34  wavelength  long.  The  large 
diameter  tubing  causes  a  significant  (K)  con- 
stant factor  as  related  to  the  wavelength-to- 


diameter  ratio,  thus  reducing  the  dimensions 
a  bit.  The  most  significant  length  reduction  is 
caused  by  the  loading  effect  of  the  top  antenna 
acting  upon  the  lower  frequency  unit.  The 
additions  of  both  C  &  L  are  determined  by  the 
material  *s  bulk  dimensions.  The  basic  formu- 
las remain  the  same  but  variations  in  material 
sizes  make  determining  4K*  somewhat  in- 
volved. I  will  work  around  this  in  the  tuning 
procedure. 

The  coaxial  feedline  for  the  220  MHz  an- 
tenna section  is  fed  up  through  the  inside  of  a 
h"  diameter  main  tubing  section.  An  ap- 
proximately %  "  diameter  hole  is  drilled  into 
the  tubing  where  the  coax  exits  to  connect  to 
the  feed  point  of  its  matching  section. 

The  lower  frequency  2  meter  cable  is  run 
externally.  Any  tubing  extending  below  the 
2  meter  section  is  not  a  part  of  the  radiating 
section  but  becomes  the  mast  post.  This  can 
be  of  any  convenient  Length  consistent  with 
your  height  and  mounting  requirements. 

The  quarter- wave  matching  sections  are  of 
xhH  aluminum  tubing.  These  lengths  can  be 
determined  by  a  conventional  formula,  with 
the  applied  shortening  **K*  constant  of 
wavelength  to  diameter  ratio.  This  article 
will  furnish  all  dimensions  for  the  basic  out- 
put frequencies  of  146.58  MHz  and  223.34 
MHz,  which  are  the  dominant  frequencies 
used  in  our  ARES  communication  van.  For 
any  selection  of  frequencies  which  differ 
from  these,  apply  the  simple  formula: 

New  length  dimension  =  Original  dimensions  tOngitial  frequency 

New  frequency 

The  change  in  length  will  be  quite  small. 

The  bar  stock  used  to  support  the  quarter- 
wave  sections  is  approximately  I  V4*  wide  x 
34  *  thick.  This  can  be  almost  anything  you 
choose,  consistent  with  rigidity.  The  holes  in 
the  flat  portion  for  mounting  the  elements  and 
bulkhead  coax  connector  were  drilled  using 
%  *  and  xh  "  end  mills  or  spot  face  tools.  I  used 
6/32*  screws  as  set  screws  to  hold  the  ele- 
ments in  place  and  allow  for  adjustment,  I 
recommend  cither  two  or  three  screws,  what- 
ever is  convenient  for  each  slide  element.  The 
8  pF  and  15  pF  capacity  values  for  the  220 
MHz  and  146  MHz  frequencies  respectively 
are  maximum  values  and  will  require  adjust- 
ing for  minimum  standing  wave  ratio. 

Although  a  unity  SWR  can  be  achieved,  it 
is  not  an  absolute.  For  mobile  operation  the 
transmission  line  length  will  have  a  very  low 
attenuation  and  virtually  all  the  signal  will  be 

radiated.  Continued  on  p.  84 


Early  Reservation  Information 


•  General  Chairman,  Ed  Hillman,  PiBALM 

•  Giant  3  day  flea  market  •  Exhibits 

•  License  exams  •  Free  bus  service 

•  CW  proficiency  test  •  Door  prizes 

Flea  market  tickets  and  grand  banquet  tickets  are 
limited.  Place  your  reservations  early,  please. 

Flea  Market  Tickets 

A  maximum  of  3  spaces  per  person  (non-transferable). 
Tickets  (valid  all  3  days)  will  be  sold  in  ADVANCE 
OHLY,  no  spaces  sold  at  gate.  Vendors  MUST  order 
registration  ticket  when  ordering  flea  market  spaces. 

Special  Awards 

nominations  are  requested  for  'Radio  Amateur  of 
the  Year,"  'Special  Achievement*  and  Technical 
Achievement"  awards,   Contact;  Hamvention  Awards 
Chairman,  Box  964,  Dayton,  OH  45401. 

license  Exams 

novice  thru  Extra  exams  scheduled  Saturday  and 
Sunday  by  appointment  only.  Send  FCC  form  6 1 0 
(Aug,  1 985  or  later)  -  with  requested  elements  shown 
at  top  of  form,  copy  of  present  license  and  check  for 
prevailing  ARRL  rates  (payable  to  ARRL/VEC)  to: 
Exam  Registration,  8830  Windbluff  Point  Dayton, 


•  AssL  General  Chairman,  Dave  Grubb,  KC8CF 

1 990  Deadlines 

Award  Nominations:  March  15 
License  Exams:  March  26 
Advance  Registration  and  banquet: 

USA  -  April  4       Canada  -  March  3 1 
Flea  Market  Space: 

Spaces  will  be  allocated  by  the  Hamvention 
committee  from  all  orders  received  prior  to  February 
1 ,  Express  Mail  NOT  necessary!  notification  of 
space  assignment  will  be  mailed  by  March  15,  1990, 
Checks  will  not  be  deposited  until  after  the 
selection  process  Is  complete. 

Information 

General  Information:  (513)433-7720 

on  Box  2205,  Dayton,  OH  4540 1 
Lodging  Information;   (5 1 3)  225-26  i 2 

(No  Reservations  By  Phone) 
Flea  Market  Information:   (513)  845-3683 

Lodging 

Please  write  to  Lodging,  Dayton  Hamvention,  Chamber 
Plaza,  5th  6c  Main  Streets,  Dayton,  OH  45402  or  refer  to  our 
1 989  Hamvention  program  for  lodging  information 
which  includes  a  listing  of  hotel/motels  located  in 
the  areas  surrounding  Dayton. 


OH  45458 

HAMVEJTnOM  is  sponsored  by  the  Daylon  Amateur  Radio  Association  [no 


Advance  Reatstration  Form 


Dayton  Hamvention  1990 

Reservation  Deadline  -  USA-April  4,  Canada-March  31 

Flea  Market  Reservation  Deadline:  Februaiy  1 

Enclose  check  or  money  order  for  amount  indicated 
and  send  a  self  addressed  stamped  (#10)  envelope. 

Please  Type  or  Print  your  flame  and  Address  clearly. 


Mow  Many 


@  $10,00*         $ 


@  $22,00 


#« 


*. 


Admission  

(valid  all  3  days) 

Qrand  Banquet       

Women's  Luncheon 

(Saturday)  

(Sunday)  

Flea  Market  

(Max.  3  spaces) 

Admission  ticket  must  $  1 50/3  adjacent 

be  ordered  with  flea  market  tickets  Total 

#  $  1 2,00  at  door  - ■  $24,00  at  door.  If  available 


@$8,00 
@  $8,00 

$25/1  space 
$50/2  adjacent 


$_ 

$^ 


$ 


name 


Address 


City 


State 


Zip 


Make  checks 
payable  to  - 

Mail  to  - 


Dayton  HAMVENTION 

Dayton  Hamvention 
Box  2205 
Dayton,  OH  45401 
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PECIAL  EVENTS 


Ham  Doings  Around  the  World 


Listings  are  fr&e  of  charge  as  space  permits.  Ptease  send  us  your 
Special  Event  two  months  in  advance  of  the  issue  you  want  it  to 
appear  in.  For  example,  if  you  want  it  to  appear  in  the  June  issue,  we 
should  receive  it  by  March  31,  Provide  a  dear*  concise  summary  of 
the  essential  details  about  your  Special  Event. 


MARCH  3.  1990 


CAVE  CITY  KY  The  14(h  annual  Glasgow 
Swapfest  will  be  held  al  the  Cave  City  Con- 
vention Center,  by  the  Mammoth  Caw  ARC 
Doors  open  al  8  AM  Central  time  and  contin- 
ues until  everyone  goes  home  Admission  is 
S4  Tables  $4  New  Dealers  are  invited  HAM 
ftea market  VE  exams  Taifc mon  146  34/ 94 
Contact  N4HCO.  1379  Whites  Chapel  Road. 
Glasgow  KY  42141 


MARCH  3-4,  1990 


BROWNSVILLE  TX  Stalest  Iniernatfcml 
"90  will  be  held  at  the  Jacob  Brown  Auditors 
urn  An  air  conditioned,  indoor  flea  market  ts 
provided,  as  well  forums  and  an  escorted 
shopping  trip  [q  Mexico  tot  the  ladies  Talk-m 
147  39/99  (EngfcsH  146  1QV  70  {Spanish) 
Contact  James  C  Parrott  KSEHY^  Starfesl 
tntematronal  *  90.  2210  S  77  Sunshine  r  Har- 
Ungen  TX  78550 


MARCH  4,  1990 


NORTHAMPTON  MA  Amateur  Radio  and 
electronics  fleamarket  sponsored  by  the  Mt 
Tom  ARA  will  be  heW  at  ihe  Smith  Vocational 
High  School  Handicap  accessible  Doors 
open  at  9  AM  TaJkm  on  146  94, 223  62  rptrs, 
and  14652  srmple*  Tables  (10  advance, 
$12  at  door  Admission  $2  under  12  free 
Contact  NiCDR  Marvtti  Yale,  6  Lavrei  Ter- 
race, Wesifiekt  MA  Of 085,  or  cart  (4 13)  562- 
1QZ7 

YORK  PA  The  Third  Annual  York  Spring- 
rest  (Ham  &  Computer)  wtli  be  held  at  me 
Dover  Fireball  Two  floors  indoor  tables  Free 
taifgating  Inside  tables  SiO  Registration  S4 
Unlicensed  spouse  and  under  12  Iree  VEC 
exams  General  admission  8  AM  Taik-m  on 
146,37/97  and  147  93/  33  Call  (301)  23fr 
3878  or  write  York  Spnngfest.  P  O  Box  316, 
New  Freedom  PA  17349-0316, 

ROSTRAVER  TOWNSHIP  PA  The  Two 
Rivers  ARC  o(  McKeesport  is  hositng  its  18th 
annual  Swap  and  Shop  at  the  Rostra ver  Vol- 
unteer Fire  Hall  from  8  AM -3  PM  Admission 
is  Si  Contact  Mr.  Jtm  Lundberg  KC3HJ, 
(412)  672-0915  Directions  will  be  available 
on  the  WA3P8D  repeater.  146  13/73, 


MARCH  10,  1990 


ABSECON  NJ  The  Shore  Points  ARC  wjll 
hold  lis  Bib  annual  Spnngfost  at  Ihe  Holy  Spir- 
it High  School  beginning  at  9  AM  Set-up  7 
AM  Reserve  heated  indoor  selling  space 
Electric Hy  limited.  Outdoor  la II gating  space 
available  Ihe  day  oi  the  horn  test,  weather  per- 
mitting, Sellers  $5  per  space;  buyers  $3.  Talk- 
in  on  146385/  985  and  146  52  simplex  Write 
to  SPARC.  POBox  142,  Absecon  NJ 08201. 


MARCH  11,  1990 


INDIANAPOLIS  IN  The  Indiana  Hamfesl, 
sponsored  by  the  Morgan  County  Repeater 
Assoc  .  will  be  hold  indoors  at  the  Indiana 
State  Fairgrounds  Pavilion  Building  Open  at 
8  AM  Admission  $6  al  door  6  U  table  S 10 
each  No  space  without  a  table  Reserve  be- 
fore Feb.  23rd  Setup  is  March  10  Free  park- 
ing VEC  exams  Talk -in  on  14S  25  For  reser- 
vations and  information  send  SASE  lo  Aileen 
Scales  KC2YA,  $142  Market  Place.  Bloom* 
ingtOn  IN  474m  (812)  339-4446 

STERLING  ROCK  FALLS  IL    The  Stemr>&- 
Rock  Fails  ARS  30th  Annual  Hamfest  will  be 
held  at  the  Sterling  High  School  Fieklhouse 
from  7  30  AM  Set  up  Saturday  from  6-9  PM 
Tickets  *3  advance,  (4  a!  the  door  Tawes$5, 
including  electricity    Bnng  your  own  cord 
Talk-in  on  146  25/146  S3  W9MEP  repeater 
Contact  Sue  Peters,  Stert/ngRock  Fa  tt$  A  flS4 
PO  Box  521.  Sterling  tL  61061  or  cats  (815) 
625-9262 


CIRC  LEVI  LLE  OH  Teays  ARC  is  having  a 
hamiesi  at  Pickaway  Co  Fairgrounds.  Doors 
open9AM-4PM  Admission  S3  advance.  S4 
al  door.  Tables  $5  advance,  56  at  door.  Hand- 
icap accessible.  Free  parking  Talk-in 
1 47  767  1 8.  Contact  Larry  Martin  N8£P  Y.  126 
Pleasant  St ,  Ctrcievm  OH  431 13  (6  14)  4  74- 
6582  Please  $AS£ 


MARCH  17.  1990 


ALEXANDRIA  VA  The  Fairfax  Computer 
Fair-90  ts  bemg  sponsored  by  the  Thomas 
Jefferson  High  School  for  Science  and  Tech- 
nology PTSA  in  conjunction  wilti  the  Capital 
PC  User  Group,  at  the  Thomas  Jefferson 
Hiqti  School  from  9  AM-5PM  Call  Mark 
Bakke.  Capitol  PC  User  Group,  (301 )  530- 
1303.  or  Morton  Rau.  Thomas  Jefferson 
PTSA.  1703;  754-S85R 

MARSHALL  Ml  The  Southern  Michigan 
ARS  and  Marshall  High  Photo  Electronics 
Club  are  sponsoring  their  29th  annual  Michi- 
gan Crossroads  Hamfest  at  the  Marshall  High 
School  from  9  AM-3  PM  Set-up  at  6  AM 
Advance  tickets  {SASE)  S2.  53  at  the  door 
Table  reservations  S.75  per  ft-  (min.  4  IL). 
Reserved  until  6  AM  Table  rental  is  not  a 
ticket  to  the  hamfest.  Talk-in  on  ^46.66  or 
1 46.52  Send  SASE  to  SMAR$.  PO  Box  934, 
Battle  Creek  Mt  490 1&  or  calt  Wes  Cheney 
N38DM  (616)  979-3433 


MARCH  17-16.  1950 


CH A RLOTT E  NC  The  Mecfcten b urg  ARS  ts 
sponsoring  the  Charlotte  Hamfest  and  Com- 
pute Hair  at  the  Charlotte  Convention  Center 
Saturday  from  9-5  and  Sunday  from  9-2,  AH 
major  manufacturers  and  dealers  will  be 
there  VEC  exams  Tickets  are  S5  in  advance, 
£7  at  the  door  Swapfest  tables  are  S1£  in 
advance  only  Children  under  12  free  Talk -in 
on  W4aFB/ron  146.34^1 46.94  Wnie  to  Char- 
lotte Hamfest.  PO  Box  221 136,  Charlotte  NC 
28222-1136  or  call  (704)  536-7373  tot  ticket 
and  table  tnto.  (704)  568-761 1  for  deafer  and 
manufacturer  info. 

FT  WALTON  BEACH  FL    The  Playground 

ARC  will  hold  the  20th  Annual  Nonh  Florida 
Ham /Swapfest  at  the  Shrine  Fairgrounds. 
Doors  open  at  8  AM  both  days.  Free  Parking 
Unlimited  HV  parking  with  30  spaces  with  full 
hookups,  $10  a  day.  Talk-in  an  Che  club 
146.19/79  repeater.  Admission  S3  In  ad- 
vance. S4  al  the  door.  Tables  are  $10  for  one 
day,  $15  for  both  days.  Contact  Playground 
ARC,  PO  Box  873,  Ft.  Walton  Beach  FL 
32549 

HAMILTON  BERMUDA  The  32nd  annual 
Bermuda  Amaleur  Radio  Contest  will  be 
sponsored  by  the  Radio  Society  of  Bermuda. 
The  multipliers  are  VP9  siations  which  may 
now  be  worked  on  both  CW  and  phone 
providing  they  are  more  than  1  hour  apart 
Be  rm  uda  Novices  are  rest  noted  I  o  C  W  on  3  5, 
7,  21  and  28  MH2  Each  Novice  is  worth  a 
multiplier  of  2.  For  rules  send  2  IRC'S  to 
Bermuda  Contest,  Radio  Soctety  of  Bermu- 
da. POBox  HM275,  Hamilton  Bermuda  MM 
AX  For  answers  to  specific  questions  call 
Steve  Dunkertey  VP9IM.  (309)  292-0754  on 
which  there  is  both  an  answering  machine 
and  a  FAX  machine  FAX  activated  by  press- 
ing 5  and  then  "  (star)  after  the  call  ts  an- 
swered 

MIDLAND  TX  Tne  Midland  ARC  will  hoW  US 
annual  Si  Patricks  Day  Swapfest  horn  10 
AM-5  PM  Saturday,  and  from  $  AM-2  30  PM 
Sunday  at  the  Midland  County  Exhibit  Butt- 
ing Pre-registraiion  is  S5.  56  at  the  door. 
Tables  are  $6  Contact  Midland  ARC.  POBox 
4401,  Midland  TX  797Q4. 


MARCH  18.1990 


M  AUMEE  OH  The  Toledo  Mobile  Radio  As- 
sociation Hamfest  will  be  at  the  Lucas  County 
RecreatfonCenterlrom8AM-5PM  Advance 
admission  S3  50,  door  $4.  Talk-in:  147  27  rp- 
tr, 442  85  rptr  Contact  Ron  Morns  W&3ZJM, 
28141  Gienwood  Rd .  Perrvsburg  OH  43551 
(419)666-6063 

WEST  HARTFORD  CT  The  insurance  Cily 
Repeater  Club  Inc  will  hold  its  annual  Com- 
puter and  Amateur  Radio  Flea  Markei  at  the 
American  School  for  the  Deaf  Doors  open  9 
AM-2  PM  Admission  $2  Tables  S15  Usually 
sold  out  so  please  regisier  early  Taik-in: 
146.28/  88.  Contact  Chuck  Motes  H IDFS.  22 
Woodstde La ne  Pi3<nvtile C T 06O62, 


MARCH  24.  1990 


ELIZABETHTOWN  KY  The  Lincoln  Trail 
ARC  will  hotd  its  nth  annual  Hamfest  at  Ihe 
P  rite  hard  Community  Center  Free  parking. 
Admissions  $4  advance.  $5  at  the  door.  Ven- 
dor spaces  $5  each  {Includes  t  table,  t 
chair )  VEC  exams  Taik-m  on  146  52  and 
146  38/98  For  advance  reservationsrtickets 
send  chech  or  MO  and  an  SASE  to  Chuck 
Strain  AA4ZO,  PO  Box  342.  Vine  Grove  KY 
40175  (502)351-1715. 

UPPER  SA0DLE  RIVER  NJ  The  Chestnul 
Ridge  RC  is  sponsoring  a  Ham  Radio  Flea 
Market  at  the  Education  Btdg  of  the  Saddle 
Rrver  Reformed  Church  Tables  are  S10  for 
the  first.  SS  tor  each  additional.  Tailgatmg  £5 
Si  donation  Contaci  Jack  Meagher  W2BHD 
(201}  7666360. 


MARCH  25.  1990 


MADISON  OH  The  Twelfth  annual  Lake 
County  Hamfest  will  be  held  al  the  Madison 
High  School  by  the  Lake  County  ARA  Open 
from  8  AM-3  PM  All  indoors  6  ft.  tables  are 
S5,  8  ft.  tables  ate  $8  50  VE  exams.  Ad  mis 
s»on  $4  at  door,  S3  in  advance  Talk-in  on 
147.21/81,  222.90/224  SO  Coniact  LCARA 
Hamfest,  5777FenwoodCt„  Mentor-on-Lake 
Oh  44060  (216)257  2036. 

GRAYSLAKE  IL    The  Libertyville  and  Mun~ 

delean  ARS  (LAMARS)  will  be  holding  its  an- 
nual LAMARSFEST  1990  at  the  Lake  County 
Fairgrounds  from  8  AM,  Sel  up  from  6  AM. 
Indoor  electronic  and  radio  swaplesi,  com- 
mercial exhibitors  Free  parking.  Admission 
Is  $3  advance,  $4  al  the  door.  Swaplesi  tables 
$7,  commercial  tables  $20  by  reservation 
only  Talk-in  on  147.83/03  Waukegan  rptr 
and  146.52  simple*  Wnte  wilh  SASE  to 
LAMARS,  PO  Box  751.  LibenyviHe  IL  60048, 
or  call  Bdb  Dtck  NY9E  (708)  362-9634  after 
7  PM 

TRENTON  NJ  The  Delaware  valley  Radio 
Association  will  sponsor  Hamcomp  '90,  Iheir 
1 8lh  annual  Flea  Market  ol  amateur  radio  and 
computer  equipment,  at  the  New  Jersey  Na- 
tional Guard  112th  Field  Artillery  Armory, 
from  8  AM-2  PM  Doors  open  at  6  PM 
for  vendors  Free  and  handicap  parking. 
Wheelchair  accessible  Talk-in  on  148  07/ 
,67  Conlaci  HAMCOMP  90.  c/o  HB2ZY, 
RD.  1.  Box  259.  Stockton  NJ  08559  (SASE 
please  |  Admission  is  S3  m  advance,  $4  at  the 
door  Indoor  selling  spaces  are  $t0  (wall 
space)-  or  $7.  outdoor  spaces  are  56  Sellers 
provide  their  own  tables 

BRAIN  TREE  MA  The  South  Shore  ARC  of 
Bramtree  MA  wifl  hold  its  annual  indoor  flea 
market  at  the  Viking  Club  from  1 1  AM-4  PM 
Admission  $1  Set-up  al  9  AM  8  ft  tables 
available  for  si 0  (includes  1  free  admission 
per  table)  only  it  paid  m  advance  before 
March  23  by  sending  payment  to  Hal  Jones 
WBiABM.  46  Sanmg  Rd ,  W  Weymouth  MA 


02191  Tables  cost  $12  at  door  Make  checks 
payable  to  South  Shore  Amateur  Radio  Club. 
Free  parking  Rain  or  shine  Call  Hat,  (617) 
335-5777 evenings 


SPECIAL  EVENT 
STATIONS 


MARCH  2^4.  1990 


GRAND  ISLAND  NE  The  Grand  Island  ARC 
wrll  operate  ARS  WOCUO  to  celebrate  the 
annual  return  of  the  Sand  Hills  Crane  to  ihe 
Platte  River  Refuge,  from  00002  Mar  2- 
2400Z  Mar  4.  Operation  will  be  SSB,  CW. 
PICT,  AMTOR,  and  RTTV  m  afl  tower  portions 
of  General  and  Novice  bands.  For  certificate, 
send  QSU  t,  and  SASE  to  ARS  WOCUO.  PO 
Box  64Z  Grand  IstanO  NE  68602 


MARCH  10-11.  1990 


MIL  W  AU  K££  Wt  The  West  All  is  RAC  is  op- 
erating a  Wisconsin  QSO  Party  from  16002 
March  10-0100Z  March  11  CW  and  phone 
Al  stations  may  be  worked  once  per  mode  on 
each  band.  Mobiles  may  be  worked  once  per 
mode  per  county  that  they  operate  from  No 
repeaters  Frequencies  CW  3S50.  372$, 
7050.  7125.  14050.  21 1&0  Phone  3890, 
7290. 14290,26400.  Contact  Wisconsin  QSO 
Party,  West  Mis  RAC,  POBox  1072,  Mttwau- 
kee  Wl  53201  for  contest  rules  and  enlry 
form. 

CHARLESTON  WV  KESOJ  will  operate  a 
special  events  station  to  commemorate  the 
75th  birthday  of  the  United  Slates  Naval  Re- 
serve. Hours  will  be  0800-1600  both  days. 
Frequences:  3  B75,  7  250,  14  250,  and 
Novice  portion  of  1 0  meters.  For  a  certificate 
send  QSL  and  SASE  lo  Ertc  Knapp  KESOJ, 
giTGt&n  Way,  So  Charleston  WV 25309. 


MARCH  17-10,  1990 


PISCATAWAY  NJ  The  Piscafaway  ARC 
will  operate  their  annual  special  event  com- 
memorating the  Voice  of  America  Relay  sla* 
tion.  WBOU,  which  operated  during  WW  II  In 
the  Bound  Brook  section  of  Piscaiaway. 
Members  of  PARC  will  operate  under  their 
own  callsigns  signing  /VGA  from  0000Z 
March  17-24002  March  18,  Frequencies: 
CW:  No  vice  portions  of  Ihe  bands,  Phone: 
Lower  third  of  the  General  portion  on  75,  40, 
20, 15  meters  and  the  Novice  portion  of  Ihe  1 0 
meler  band  For  certificate  send  #10  or  for 
unfolded  a  9x12  SASE  with  your  QSL  lo 
PARC.  Attn:  KB2UV.  PO  Bok  1233,  Piscai- 
away A/J  08854 


MARCH  20-21 .  27-28,  1990 


AC-DC/CLARA  CONTEST  All  licensed 
men  and  women  throughout  the  world  are 
invited  lo  participale  CW  portion  1700Z 
March  20-05DOZ  March  28  Phone  portion 
1700Z  IvWch  27-0500Z  March  28,  Frequen- 
cies:  Phone-2&4fJ8.  21  300.  14  120.  7.070 
CW:-21 ,035. 14.035. 7  035, 3  690  Send  logs 
lo  Net  Manager,  Jeanne  Gordon  VF2JZ.  5 
Wood  Crescent,  Beacon$U&tdt  Quebec  H9W 
1C5  Canada  or  Certificate  Custodian,  Diane 
Emst.  R  R  *"7.  Maolehtll  Dr.,  Big  Bras  Q'Qt, 
Nova  Scotia  BOC  i  B0  Canada 


MARCH21-24    1990 


CLEVELAND  OH    Members  of  Westoark 
Radiops  will  celebrate  Novice  enhancement 
from  0001  UTC  March  21  until  2400  UTC 
March 24  Frequencies  28. 300- 2S  500  USB 
For  certificate  work  5  Westpark  members 
Send  DSL  log  and  9x12  SASE  to  WBVMc/o 
Glenn  Williams.  513  Kenitwodh  Rd ,  Bay  Vil- 
lage  OH  44140.  Other  awards  available 
Send  SASE  tor  1st  and  rules 


Number  22  on  your  Feedback  card 

Ham  help 

Your  Bulletin  Board 


We  are  happy  to  prowde  Him  fietp  listings  tree  on 
a  space  avadatto  nsss  To  make  our  job  easser  and 
to  ensure  that  jot  firing  ts  toned  pease  type  or 
pnnt  your  reouest  deany.  double  spaced,  on  a  /uff 


"iff*;  sneer  of  paper  You  may  also  uptoarf  a 
hstng  as £-mai to Sysop  tothe72  BBS,  (120 baud, 
B  data  Ms  no  patty.  1  stop  bH(W3)  5254438)  Use 
upper-  and  kmer<sse  letters  where  appropriate 
J^.ptrtfutrstxttcanihxly^i,  tot  etarnfc.  canoe 
misread  as  the  tetters  lor  i,  or  even  the  number  7 
Tftan*  you  tor  your  cooperation 

I  own  a  Royce  rig.  Model  639  and  1  was 
wondenng  if  A  would  have  the  same  sche- 
matic as  the  655.  My  rig  is  out  of  com- 


mission, and  I  don'1  have  a  schematic  for 
troubles  hoofing  Can  you  help  me  get  a 
copy  of  the  schematic  and  parts  list?  I'd 
be  more  than  willing  to  compensate  you. 
Eugene  G  Twano,  E  DtvtSfon,  USS  Ranger 
CV-EO.  FPO  San  Francisco  CA  96633-2750. 

Wanted  Operating  manual  for  the  Ken- 
wood TR-2600A  Witi  pay  costs.  Firan*  M^ 
ragtta  KB21FO,  331  Barthokft  Si  Bronx  NY 
10467 


Wanted:  Schematic/operator's  manual  tor 
Lafayette  HA-460  Will  pay  costs  Slephen 
Brzoska27WiHowSrrWasnrngtonNJ  07882 

Vm  looking  for  a  Programmers  Tool  Kit  lor 
Hewlett-Packard  HP-no  Portable  (or 
Ponabte  Plus? .  such  as  the  one  HP  caffs  "HP 
4541 90  rr  Also  any  software  lor  this  vintage 
laptop,  preferably  amateur  radio  applica- 
tions. Cftucit  Waite  WA3JWF.  PO  Box  $55. 
Dallas  PA  18612-0555 
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BUDDY,  CAN  YOU  SPARE  A  DIME? 

That's riglil  . only  IOC  on  each  dollar— 
AXM  wants  your  business  and  is  willing 
to  cut  our  profit  to  10  %  *ka  get  it. 

Choose  from  these  name  brands: 


■ 


remoN 


cawwpumB  sffausrs.  «c 

untden 


HP.?«H  vd  (mmrtwtm  J*ir 


'Ovlt  niirni.il  iii'Jilf  r  cost;  includEs  cai-h  discoLitil. 


AXM     Incorporated 

Sttvtng  ih*  radio  amateur  who  needs  mor^ 
than  an  amateur  rad%&. 

I   I  ?V  L     %Mmrm    Klrrrl.   £uilc-    ft 
Cifd#n    (irnvr,   California,       90,41) 

T*fe  {f  U|  ill-liof 
i   w  it  I  ii  «  ia~a?  ib 


Installation 
System 


S29+95 
•a* 
1-aOT- 373-842  5 
§Cfc  BC0J3  $.  Frtvp  UT  6*505 


CIRCLE  304  ON  READER  SERVICE  CARD 


CB-TO-10  METERS 


We  specialize  in  CB  radio  modification  plans  and  hardware. 
Frequency  and  FU  conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of  satisfied  customer  since 
1976!  Catalog  $2 


CBC  INTERNATIONAL 

LOU  FRANKLIN/K6NH  -  Owner 
P.O.  BOX  3150OX,  PHOENIX,  AZ  85046 


CIRCLE  243  ON  READER  SERVICE  CARD 


•  QUALITY  PARTS      *  DISCOUNT  PRICES     *FAST  SHIPPING 
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60   PAGE 

CATALOG  E  THE  USA. 

OVER     4000   SEND  $2.00  POSTAGE 
PARTS  1  FOR  A  CATALOG!! 


STEPPER    MOTOR 
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Joe  Moeil  PE  K0OV 
RO  Box  2508 
Fullerton  CA  92633 

HF  Jamming 

How  do  you  react  when  interfer- 
ence spoils  your  net  or  QSO  on 
the  DX  bands?  Do  you  turn  on 
your  Band  Basher  2000  linear  am- 
plifier and  give  the  bloke  a  piece  of 
your  mind?  Do  you  have  your 
autodialer  programmed  with  the 
phone  numbers  of  all  the  FCC 
monitoring  stations? 

Do  any  of  these  reactions  do 
any  good? 

Of  course,  interference  takes 
many  forms.  Inadvertent  interfer- 
ence caused  by  operator  error  or 
sudden  changes  in  propagation 
usually  end  quickly  and  amicably. 
But  what  about  continued  disrup- 
tive jamming  with  carriers,  music, 
or  obscenities?  That's  malicious 
interference,  a  clear  violation  of 
the  FCC  rules,  it's  unpleasant  at 
any  time,  but  when  it  occurs  dur- 
ing emergency  nets,  it  tarnishes 
our  public  image  and  could  cost 
lives. 

The  first  thing  most  hams  do 
when  jamming  occurs  is  cry  out 
for  FCC  help.  That  worked  forty 
years  ago.  We  called  it  the  Kilo- 
cycle Kop  era-  Back  thenT  FCC 
monitoring  stations  patiently 
scanned  the  spectrum,  looking  for 
rule  violations  in  all  servicest  in- 
cluding amateur  radio,  and  issu- 
ing those  dreaded  "pink  tickets." 

No  More  Kilocycle  Kops 

Not  so  today,  Budget  cuts  have 
decimated  the  FCC  field  staff. 
Those  remaining  must  deal  first 
with  interference  problems  in 
higher  priority  radio  services^ 
such  as  White  House  communica- 
tions, search  and  rescue,  fire  and 
police.  Field  engineers  must  con- 
duct inspections  in  the  broadcast 
and  maritime  services  before  they 
can  consider  the  needs  of  hams,  It 
seems  as  if  every  service  has  a 
higher  enforcement  priority  than 
amateur  radio. 

Hams  constantly  castigate  the 
FCC  for  its  apparent  paralysis,  but 
the  current  FCC  budget  simply 
does  not  allow  any  more  attention 
to  our  bands,  Who  cut  the  budget? 
Congress,  of  course.  So  don't  bel- 
lyache about  the  FCC,  write  to 
your  congressman  HI  bet  he  will 
teH  you  that  there  haven't  been 
any  letters  coming  to  his  office 


Radio  Direction  Finding 

lately  demanding  a  larger  FCC  ap- 
propriation for  monitoring  and  en- 
forcing ham  radio. 

Is  the  average  taxpayer  (your 
next  door  neighbor,  for  example) 
willing  to  shell  out  more  to  Uncle 
Sam  so  the  FCC  can  fight  amateur 
radio  QRM? 

If  you  asked  any  of  them  (FCC, 
congressman,  neighbor),  they 
would  probably  say,  "Why  can't 
you  hams  solve  your  own  prob- 
lems? You're  supposed  to  be  self- 
policing!** 

It's  Up  To  Us 

So  the  ball  is  right  back  in  our 
own  court,  instead  of  endless 
waiting,  we  need  to  get  busy  and 
start  dealing  with  our  interference 
problems,  not  by  on-the-air  fist- 
fights,  but  with  radio  direction 
finding  (RDF),  The  FCC  has 
agreed  to  help  us  help  ourselves 
by  creating  the  Amateur  Auxiliary, 
an  organization  of  volunteer  moni- 
tors, administered  by  the  ARRL 

Trained  Auxiliary  members  can 
use  RDF  to  gather  evidence  the 
FCC  can  use  in  prosecuting  se- 
vere cases  of  malicious  interfer- 
ence. More  importantly,  this  orga- 
nization has  the  capability  of 
solving  many  interference  prob- 
lems ham-to-ham,  without  FCC  in- 
tervention, for  faster  resolution. 
Limited  FCC  resources  can  be 
saved  for  only  the  most  severe 
cases. 

The  Amateur  Auxiliary  is  in 
varying  stages  of  implementation 
around  the  country.  In  some 
places,  it  already  has  standing 
agreements  with  FCC  offices. 
Contact  your  ARRL  Section  Man- 
ager to  find  out  the  status  in  your 
area,  and  learn  how  you  can  help. 
Don't  just  complain,  get  involved! 

Inanimate  Interference 

One  important  step  in  moving 
from  being  part  of  the  problem  to 
being  part  of  the  solution  is  devel- 
oping your  own  transmitter  hunt- 
ing capability.  That's  what  this 
column  is  all  about — helping  you 
with  the  nuts  and  bolts  of  RDF. 
You  will  find  RDF  techniques  use- 
ful whether  you  want  to  find  the 
location  of  a  jammer  or  a  noisy 
power  line. 

Hunting  down  malicious  QRM 
on  the  HF  bands  is  not  the  same 
as  going  out  on  a  competitive  fox- 
hunt on  the  local  2  meter  repeater. 
Your  technique  must  be  much 


more  methodical.  Time  is  of  the 
essence,  but  you  must  be  abso- 
lutely sure  of  your  equipment  and 
its  indications.  You  must  take 
notes  and  gather  evidence  good 
enough  to  stand  up  to  close  FCC 
scrutiny. 

Beams  Aren't  Enough 

Put  away  any  ideas  of  doing  pin- 
point DFing  from  fixed  stations 
with  typical  DX-band  antenna  sys- 
tems. Even  military  installations 
with  giant  RDF  arrays  can  have 
significant  inaccuracy-  If  the  QRM 
is  coming  in  via  long  skip,  there  is 
no  guarantee  that  it's  coming  from 
the  direction  of  your  best  beam 
heading. 

Propagation  anomalies  regular- 
ly cause  signals  to  deviate  from 
the  shortest  great  circle  path.  The 
best  you  can  hope  for  in  long  dis- 
tance RDF  is  to  get  bearings  from 
enough  widely  separated  stations 
to  be  able  to  triangulate  down  to 
an  area  of  reasonable  size.  Then 
you  must  get  stations  in  that  area 
to  listen  for  the  signal  via  ground 
wave. 

Don't  even  think  about  trying  to 
use  simple  antennas  for  RDF, 
even  on  ground  wave  signals,  A 
Butterfly  quad-bander  at  30  feet  is 
simply  not  directional  enough  for 
even  a  good  guess.  Even  the  best 
DX  antenna  systems  are  none  too 
good.  A  large  tri-band  beam,  such 
as  the  TH-7,  has  a  horizontal  3  dB 
beam  width  of  ±35  degrees,  and 
you  won't  get  that  unless  it's  a 
wavelength  or  more  up  in  the  air. 

In  simple  terms,  that  means  that 
as  you  turn  your  beam,  the  signal 
will  be  within  a  half  S-unit  of  peak 
value  for  70  degrees  of  rotation  as 
you  sweep  around.  Can  you  read 
the  S-meter  on  an  3SB  signal  well 
enough  to  discern  the  exact  peak 
under  these  conditions?  Remem- 
ber the  jammer  may  not  be  the 
only  signal  that  is  showing  on  the 
meter. 

Add  to  this  the  fact  that  big  rota- 
tors take  a  minute  or  so  to  turn  all 
the  way  around.  Their  readout  ac- 
curacy is  far  from  perfect.  So  it's 
almost  impossible  to  find  the  pre- 
cise signal  peak  direction  on  short 
duration  signals  using  a  typical 
ham  yagi  or  quad,  especially  if 
fading  and  other  signals  are 
present. 

It's  a  good  assumption  that  typi- 
cal real -wo  rid  RDF  accuracy  us- 
ing tower-mounted  beams,  ham 
receivers,  and  careful  technique 
is  ±20  degrees.  Let's  further  pre- 
sume that  we  have  three  such  sta- 
tions, equally  spaced  40  miles 
apart,  attempting  to  triangulate  a 
ground  wave  signal  source  some- 


where inside  the  triangle  formed 
by  the  three  station  locations.  The 
±20  accuracy  figure  means  that 
the  triangulation  will  yield  an  area 
of  uncertainty  nearly  250  square 
miles  in  size. 

If  you  are  serious  about  fixed- 
site  HF  RDF,  you  must  build  an 
antenna  with  sharp  directional  in- 
dications, and  put  it  on  a  rapidly 
rotating  mount.  An  Adcock  is  the 
antenna  of  choice,  because  it  has 
sharp  nulls  and  works  equally  well 
with  ground  wave  and  high  angle 
skip  signals. 

But  you  will  still  have  a  few  de- 
grees of  error.  If  the  target  is  60 
miles  away,  each  degree  of  error 
causes  the  line  of  bearing  to  miss 
the  target  by  one  mile. 

You  Gotta  Go  Mobile 

Unless  one  of  the  members 
lives  next  door  to  the  jammer,  a 
team  consisting  of  fixed  stations 
cannot  positively  identify  him. 
Eventually,  someone  is  going  to 
have  to  go  mobile  to  track  down 
the  bad  guy's  exact  location  and 
document  the  case.  The  more  mo- 
biles there  are  in  the  field,  the 
sooner  it  will  happen, 

For  quick  response  to  HF  jam- 
ming problems,  we  need  fixed  sta- 
tions first  to  find  the  general  area 
of  the  problem  source.  If  they  can 
narrow  the  search  area  down  to  a 
limited  area,  mobiles  will  have  lit- 
tle trouble  closing  in  and  finishing 
the  job. 

Mobiles  don't  need  pinpoint  ac- 
curacy in  their  RDF  indications, 
because  they  simply  "home  in" 
on  the  signal,  following  the  line  of 
bearing  to  the  target.  Minor  sys- 
tem or  site  errors  are  no  problem 
as  long  as  you  keep  moving  along. 
If  you  have  your  HF  transceiver  \n 
the  family  car,  you  are  already 
halfway  to  the  goat  of  becoming 
a  mobile  HF  T-hunter.  All  you 
need  is  an  antenna  and  an  RF  at- 
tenuator. 

Fortunately,  on  the  HF  bands  a 
simple  RDF  loop  is  very  effective 
for  closing  in.  Next  month  Til  show 
you  all  the  details  of  how  to  make 
one  in  an  evening  or  two  with  just 
a  few  simple  parts.  This  multi- 
band  antenna  has  two  selectable 
patterns  to  solve  the  typical  loop 
bidirecttonality  problem.  It  is  light, 
sturdy,  and  easy  to  mount.  You 
can  use  It  either  on  the  car  or  on 
foot. 

If  hams  across  the  country 
added  simple  antennas  like  this 
one  to  their  mobile  setups,  imag- 
ine the  progress  we  could  make  in 
identifying  and  deterring  mali- 
cious QRM  on  the  DX  bands.  Will 
you  help? 
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ALINCO  ELECTRONICS 


WOW! 

SO  MANY  FEATURES! 


DJ-160T 

DJ-460T 


Engineered  with  the  most  advanced  elec- 
tronic technology,  the  new  DJ-lftOT  and 
DJ-460T,  VHF  and  UHF  FM  hand-held 
transceiver  from  Alinco  are  now  avail- 
able. Standard   features  include 
simple  operation,  easy  to  read  LCD, 
J  methods  of  frequency  selection, 
5W  when  operated  on  I2V  DC,  and 
a  unique  l)T  VIF  Decode/display  fea- 
tures* 

•  Ultra  Compact  Body: 
5-l/r<H)x2-  l/T(W)x  M/4  (D) 

•  Power  Output 
DM60T3Warts 

DJ  460T  L5  Watts 

with  standard  7(K)mAH  Battery 

•  Extended  Frequency  Coverage 

DJ- 1 60T 

I44.0M1U-  l47.995Mhz(TX) 
1 37.0  Mhz  -  1 73.995  Mhz  (RX) 

DJ-460T 
440.GMhz  -  450.0Mhz  (TX) 
4l0.0Mhz-470.0Mh7(RX) 

Specification  guaranteed  on  amateur  hand 
only  ( Modifiable  for  mars  /  Cap- permit 

required) 

•  Easy  to  Enter  Frequency  Selection 

Direct  l-'rcquency  entry  from  keyboard 
UP/DOWN  Buttons  or  Dial 

•  20  Memory  Channels  plus  1  Call 
Channel 

Tone  Frequency,  Tone  Encode,  +  or  - 
Shifi.  DSQ  Setting  and  Offset 
Frequency  can  be  stored  in  memory 

•  3  Scan  Modes 

Memory  Scan,  Band  Scan  or  Program 
Scan 

•  2  Selectable  Scan  Types 
Busy  Scan  -  Resume  Scan  after  the 
signal  drops 


Time  Scan  -  Resume  Scan  after  a  5 
second  pause  on  a  busy  frequency 

DSQ  (DTMF  Squelch)  Function 

3  Types  of  paging  Fucntion,  Group 
Paging,  Private  Paging  in  a  group  or 
Private  Paging  to  a  specific  person 
(This  Function  is  compatible  with 
other  manufacturers  units)  The  DTMF 
decode  Function  and  optional  tone 
squelch  (DJ-160)  will  give  you 
additional  flexibility  in  your 
communication  needs 

Encode:     38  Programmable  Sub- 
Audible  Tones.  Displayed  in  Hz. 

•  Priority  Function:     VFO  Priority, 
Memory  Priority  or  Call  Priority 

•  Simultaneous  Scanning  and  Priority 
Operation  with  Several  Variations 

•  Dual  Watch;     The  unit  will  scan 
between  Call  Frequency  and  VFO 
requency,  or  Call  Frequency  and 
Memory  Frequency,  pausing  3  seconds 
on  each  frequency  alternately 

■    Auto  Power  Off  Function 

This  function  will  turn  the  power  off 
automatically  after  30  minutes  of 
non  -  use 


■    Auto  Dialer:    There  are  two,  16  digit 
memories  for  frequently  used  numbers 

•  DTMF  Decode/Display  Function: 

The  unit  displays  DTMF  Codes,  as 
received,  on  LCD 

•  Reverse  Function,  LCD  Light* 
Battery  Save  and  More  -  Much 
More! 

•  Limited  2  Year  Factory 
Warranty 


ALINCO  ELECTRONICS,  INC 

20705  S.  WESTERN  AVE.,  SUITE  104 

TORRANCE,  CALIFORNIA  90501 

TEL:  (213)  618-8616  /  FAX:  (213)  618-8758 
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Number  24  on  your  Feedback  card 


Bob  Winn  W5KNE 
c/o  QRZ  DX 
PO  Box  832205 
Richardson.  TX  75083 

QSLing: 

Facts,  Tips,  Fantasy.  .  . 

Traditionally,  the  QSL  has  been 
considered  the  final  courtesy  of  a 
QSO,  but  is  this  grand  statement 
still  irue  today?  Yes,  in  most  situa- 
tions it  is.  BUT  it  is  now  accepted 
procedure  to  help  a  DX  station, 
QSL  manager  or  DXpedition  by 
paying  the  return  postage  when 
QSLing  direct.  If  you  don't  provide 
a  seff-addressed-envelope  (SAE) 
plus  some  means  of  paying  for  re- 
turn postage,  expect  to  receive 
your  card  via  the  bureau.  .  .if 
there  is  one. 

The  manner  in  which  you  pre- 
pay the  return  postage  is  really  up 
to  you.  but  it's  acceptable,  within 
reason,  for  the  DX  operator  to  sug- 
gest that  you  send  IRCs  or  a  green 
stamp  (one  US  dollar).  Remem- 
ber, some  countries  do  not  accept 
IRCs  and  there  are  countries 
where  foreign  currency  is  illegal.  It 
is  acceptable  for  a  DX  operator  or 
DXpedition  to  solicit  contribu- 
tions, but  a  contri button  can  never 
be  a  requirement. 

Possibly  the  most  important 
item  to  consider  is  the  correct  QSL 
route  for  the  rare  station  that  you 


Hams  Around  the  World 

have  just  worked.  The  best  source 
is  the  station  itself.  Other  excel- 
lent sources  of  accurate  QSL  in- 
formation include  DX  bulletins, 
such  as  QRZ  DX,  INSIDE  DXt 
THE  DX  BULLETIN,  and  DX  nets. 
The  three  publications  specializ- 
ing in  QSLing  information,  which 
I'm  most  familiar,  are  THE  W6GO/ 
KBHHD  QSL  MANAGER  LIST. 
PO  Sox  700\  Rto  Unda  CA  95673- 
0700;  the  DXER'S  QSL  MAN- 
AGER DIRECTORY.  Fred  Smith 
WB4KCL,  27  Princess  Gillian 
Street,  Fredericksburg  VA  22405; 
and  THE  MOST  COMPLETE  OSL 
MANAGERS  LIST  EVER  PRINT- 
ED, Lars  E.  Bohm  SM5CAK,  Stora 
Angesby,  S-59196  Motala.  Swe- 
den. 

Care  and  Feeding 
of  QSL  Managers 

What  is  the  correct  way  to 
handle  a  direct  QSL?  There  is 
no  absolutely  correct  way.  be- 
cause each  QSL  manager  or 
DX  operator  has  his  or  her  own 
way  of  handling  incoming  cards. 
Some  managers  prefer  one  OSL 
per  envelope,  while  others*  like 
those  who  have  computerized 
their  logs,  often  prefer  everything 
in  one  envelope  to  reduce  han- 
dling time.  You  can  ensure  near- 
perfect  response  to  your  QSL 
requests  if  you  follow  all  or  most 


of  the  following  QSLing  rules. 

QSLing 

DATE  AND  TIME.  Always  note 
the  time  in  UTC,  Never  use  local 
time.  Use  a  readable  date,  such 
as  Feb.  12, 1989  or  12  Feb.  89,  Do 
not  use  a  date  like  2-12-89  for  a 
February  12  QSO,  because  in 
some  countries  the  day  ts  listed 
first,  rather  than  the  month.  In  this 
example  the  QSL  manager  may 
think  your  QSO  was  on  December 
2,  1989.  Also,  be  sure  to  use  a 
UTC  date,  not  the  local  date, 

QSL  CARD.  Your  QSL  card 
should  have  the  log  information 
and  YOUR  CALLSIGN  on  the 
same  side-  This  format  provides 
the  QSL  manager  wrth  everything 
required  to  fill  out  your  card,  accu- 
rately  and  quickly. 

ENVELOPES.  When  QSLing 
direct,  always  enclose  a  self- 
addressed  envelope  (SAE)  plus 
some  means  of  prepaying  the 
postage,  or  a  self-add ressed- 
stamped  envelope  (SASE)>  other- 
wise your  card  will  be  returned  via 
the  bureau.  Always  use  an  envel- 
ope sufficiently  large  to  contain 
the  DX  QSL  card.  If  you  don't, 
the  QSL  manager  will  have  to  fold 
his  card  to  fit  in  the  furnished 
envelope.  The  standard  letter* 
sized  envelope  used  in  the  US 
(3H*  x  6te")  may  not  be  large 
enough,  but  a  business-sized  en- 
velope (£10)  is  usually  appro- 
priate. 

Many  DXers  use  European-  or 
Japanese-sized  envelopes,  which 
are  large  enough  to  handle  larger 


QSL  cards.  It  is  possible  to  obtain 
these  envelopes  in  two  sizes,  one 
slightly  larger  than  the  other, 
so  that  it  is  not  necessary  to 
fold  the  enclosed  envelope.  Eu- 
ropean QSL-sized  envelopes 
(1 1cm  x  16cm)  are  available  from 
DX  QSL  Associates,  434  Blair 
Road,  Vienna  VA  221 80. 

ENCLOSURES  should  be  ar- 
ranged in  such  a  way  that  they  are 
easily  accessible  by  the  QSL  man- 
ager,  IRCs  or  green  stamps 
should  be  hidden  from  prying 
eyes,  but  not  from  the  manager.  It 
is  probably  wise  not  to  put  the 
green  stamp  or  IRCs  inside  the 
enclosed  envelope  where  they 
might  be  overlooked.  Just  be  sure 
they're  not  visible  if  the  envelope 
is  held  up  to  a  light. 

Some  DXers  put  a  piece  of  car- 
bon paper  inside  the  envelope  to 
hide  the  contents.  If  the  enclosed 
SAE  envelope  is  folded,  insert  it 
into  the  outside  envelope  with  the 
fold  at  the  bottom  to  prevent  it 
from  being  cut  in  half  by  a  letter 
opener.  When  sending  QSLs  to 
humid  locations,  it's  often  advis- 
able to  place  a  piece  of  waxed 
paper  between  the  gummed  flap 
and  the  body  of  the  envelope. 

DONT  DELAY.  DX  operators 
and  OSL  managers  often  change 
addresses,  and  over  a  long  period 
of  time  logs  can  be  lost.  QSL  as 
soon  as  possible 

YOUR  OWN  QSt  BUREAU.  Be 
sure  that  you  have  envelopes  at 
your  own  QSL  bureau. 

Good  luck  and  may  your  QSL 
return  rate  be  100%! 


T 


Now  HERE  is  a  Flea  Market! 

Huntsville  '89 


▼ 


CONTINUOUS  COVERAGE  ANTENNAS 
FOR  COMMERCIAL  &  AMATEUR  SERVICE 


Model  AC  1 .8-30 

SWR  Max  21 . 1 ,4:1  overage  from  1 ,8  to  30  MHz 
Can  be  installed  in  approximately  80  ft.  space 
Ideal  for  commerciaf  services  for  multi  fre- 
quency operation  without  the  need  for 
antenna  tuners  or  additional  antennas 
Handles  1  KW.  2  KW  PEP  fCAS 
Higher  power  models  available  on 
special  order.  Contact  your 
dealer  or  factory 


1.8  to  30  MHz 


$175 


00 


SHIPPING  &  HANDLING 
ADDS4.00 


RF  TRANSFORM  F.  R 


'** 


25-30  FT 


m^j.-wtj., 
NETWORK 


mR-F.ri  r.-4^AX  foizi 


US.  Potent  No.  45 11. 898 


Model  AC  3.5-30 

SWR  less  than  2:1  from  3.5  to  30  MHz 

Complete  assembled.  Balun  terminated  with 

standard  SO-239  connector 

Power capabifity  1  KW-  2  KWPEPfCAS.  Higher 

power  model  h  available  on  special  order. 

Designed  for  50  ohm  feedline 

Weather  proof  balun  and  balancing  network 


3.5  to  30  MHz 


$184  50 

SHIPPING  &  HANDUNG 
ADD  $4.00 


Only  90  teet  long 


-C^h-ir 


U.S.  Patent  No.  4.423.423 


'Sft-v  •  ;.         ■  .J-Ax 


A-.L  OUR  PRODUCTS  -MADE  iN  USA 


BARKER  &  WILLIAMSON 

Qooliry  CommurtaMfton  Products  Stnce  1932 : 
At  your  CHstribyfOrs     Write  or  CaK. 
18  Canol  Street,  Bristol.  PA  1900? 

(215)  7^8-5581 


W5A* 
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Engineering  Consuiting's  computer  controlled  Ham  Shack 
See  system  variables,  control  &  reprogram  all  via  packet! 

Ultra  Comshack  64  Repeater  Controller 

HF  &  VHF  Remote  Base*Autopatcn*CW  Practice* Rotor  Control 
*Voice  Meters*Paging*Logging*Polite  IDVPacket  Voice  B.B.S. 


t 


H.F. 
KMT 


M. 


CS645 


Ka  + 


Fl757;767;9B0:73fl;747 

VI  IF 
RMT 


*'■■  ■■" 


HM1     PKfl 


IC735:  7B1 

r 


fJ>ISK_ 


OMIvlQDQRE  64  t\ 

SHbciJ.jfifcRQC|B  _ 


mmmi 


CART 


Rspeater/Dual  Bartcter 


FT7Z7R;7G7;736 
TS711;B11ieBD 


[PHlNT-E-'tir" 


PAfCH 


Controller  Features  A  utopa  ten  &  Reverse 

'Change  variables  remotely   *1Q00  (18  digit)  let  #'s  stored 
from  touchtones  or  Packet      'Quick  dial  &  quick  answer 
'Unlimited  voice  vocabulary!  'Directed,  genera f  page 
'Alarm  Clock,  auto  execute     'Selected  restricted  patch 
Individual  4  digit  user  codes  'Telephone  control  Input 


'Disk  &  Printer  logging  Qt 
users,  tel  #rsf  lapsed  time 
*18  Rotating  Polite  ID'S 
"16  External  relay  controls 
*  2,  5>  &  CTCSS  Tone  Paging 
*CW  Practice  with  voice 
*Security  mode,  T.tone  mute 


Dual  Combined  Remotes 
MS  Macro/Scan  memories 
*Scan  up/down;  100Hz  steps 
"Monitor  &.  lock  modes 
^Operate  splits,  combine  HF 
&  VHF  radios  as  Dual  VFO's 
*  Automatic  mode  selection 


'Voice  announces  each  user  ^Talking  S  Meter;  Voltmeter 
call  sign  when  logging  on        *Voice_8eacon  rotating  mSiL 


Model  CS64S 
$  359.95 


Includes:  Interface, 
disk,  cables,  Manual 


Ultra  Options 


Add  duplex  tci.  Remote  Base  con- 
trol &  3  way  patch-TLCN.,  $159.95 
External  relays.  3  DPDT  relays  +5 
Open  Col.  Trans.  Sw....CS8..SB9.95 
"Rotor  control  D.C.  to  digital  display 
&  Voice;  for  all  rotors... ,HM1„,S59J5 
'2  Voice  Meters  &  2  Alarm  Inputs; 
8  Relay  On/Off  Co ntro1-PK8.S  159.95 
*Reprogram  &  Control  via  Packet; 
Packet  to  Voice  B.B.S  PK1....S89.9S 
'EPROM  AutObOOt  CART ....$  109.95 
*C64&1541  12V-S witching  supply 
crystal  controlled  .„DCPS  .$129.95 
'Digital  Voice  Rec/PB  32  or  64  sec 
voice  Mailbox  £  ID  Tail.DVM  S179.95 
•Manual  (REFUNDEDKMN1,.*  20.00 


m 


Allows  H,X  to  scan  1 00 
Channels  &  programs 

LT.  for  field  use!  Digital  "S" 
Meter;  comment  fields;  auto 
resume  &  delay;  Scan  Lock- 
outs; Loads  FT727  in  15  sec. 
Hardware,  cables,  &  disk 
included  forC64  or  IBM 


Model  727       $49.95 


AUDIO  BLASTER 


8/20  V  &  audio  in;  Field  Pro- 
gram 50r000  Codes;  Mom.  & 
Latching;  DPDT Relay; Wrong 
digit  reset;  LED  for  digit  valid  & 
latch;  inc.  24  Pin  connector 
QUAD  option  adds:  four  2 
Amp.  relays;  S  digit  master 
on/off  control  for  each  relay. 


TSDQ  $89,95  QUAD  $99.95 


Use  with  all  computers 


Decodes  16  touchtones 
Includes  Basic  program 


DAP    $99.95 


l£VdltC64 
SWITCHER 


CrysisrfcOHz 
9VAC5V.  2A. 
C64&  1541 


DCPS  $129.95 


-JflfeJiSl 


ie02;D4-2AT;FT-727;411; 

2G9;  470;  73,r23;  U16;  THJ25 
MinstUTO  Audio  Amp 


]  I1  Hi 
****** 


Module  installs  inside  all  H.Tfs? 

1  watt  audio  amp  3  When  it  needs 

to  be  loud!  Installs  in  1 5  Min.  Used  by 

police,  fire! 


Model  AB1S  $24.95 


ENGINEERING  CONSULTING 
533  CANQLEWOOD  ST. 
BREA,  CA.  92621 


FAX:  714-255-9984 


We  accept:  C.O.O/s 
Mas  terCard,  V  iS  A .  D  tSC 
AMERICAN  EXPRESS 
*addS4.00  S/K  U.S,A. 
+Ca.  residents  add  6% 


New 


+* . 


Diaital  Voice  Recorder 


'Records  32  or  54  Sec. 
studio  quality  audio 
'Use  for  auto  CO,  ID 
tall.  Mailbox,  Local  or 
logic  control;  Up  to  16 
selectable  messages! 


4.5* 


Includes:  1  Watt  audio  amp;1  Meg  RAM; 
Mic  &  Spkr  Jacks,  vol.  control;  Req.  9  to 
12V;  Interfaces  to  Ultra  Com  Shack  64 
Ver  8.0;  Provides  Digital  Voice  CQ,  ID 
tail,  Mailbox,  bulletins 


DVM    $179.95 


SG-230 


SMARTUNER 

HF  SSB  ANTENNA  COUPLER 

FAST  ■  INTELLIGENT  -  ACCURATE 

OPERATES  WITH  ANY  HF  SSB  TRANSCEIVER 

The  Smtfrtttncr  hi£h  tL-thnolugy  coupler  inrdltgerltly  hints  &tty  length  antenna  (8  to  80  it)  in  the  HF 
h^nd.  Tl^§  unit  wUI  operate  with  my  HF  transceiver  within  iter  specifications  Thp  Stnartuner 
switches  64  input  and  32  output  capacitance  comb ina.( ions  plus  25$  inducEancc  combinatiuns  In  &  "pi" 
network  resulting  in  over  3  half-million  different  ways  to  ensure  a  perfect  match  for  the  tfAfiSCeivet, 
Aitdr  if  Ttmtmbers  the  frequency  ami  the  tuning  tfUluet  and  will  re-select  theM  values  in  less  than  10  nu 
next  time  you  transmit  on  that  frequency, 

SPECIAL 

HAM  PRICE: 

$555,00 


Gardtin  Witt,  WB6NOA,  "the  Smsftunfff  it  the  beat  coupler  I've  ever  tetti-ti  orvMit" 


*  MICROPROCESSOR  CONTROLLED 
•NON- VOLATILE  MEMORY 
•WATERPROOF 
■BJXE,  INDICATOR 


M.8  TO  30  MHZ  RANGE 

•10  TO  150  WATTS  INPUT  POWER 

•10  mS  RETUNING  TIME 

•8  TO  SO  FT.  ANTENNA 


FOR  MARINE,  AVIATION,  HAM  AND  PARA-MILITARY  APPLICATIONS 

SCC  Inc.  SGC  Bui  Win*.  1.1 717  SE-  i*lh  Si.    Belltvut,  WA.  9»D05  USA 
P.O.Box     3S26,  mOM,  Tel«i  J»B3-J.Fji:  2(rt-?46-G3S4  Telr  (206)  7*&-*J10 
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NEED 


CALL  THE  EXPERTS 


e.h.yost&co. 

7344TETIVARD 
SAUK  CITY,  Wl  53583 

(608)643-3194 
FAX  (608)643-4439 

ASK  FOR  FREE  CATALOG 


EVERETT  H,  YOST  KB9XI 

We  have  batteries  for  commercial,  amateur  radio, 
computers,  tools,  phones  and  more. 

INTRODUCING 

Our  High  Powered  ICE  PACK  for  your  ICOM 
COMPARE  OUR  PRICE  &  VALUE 


ICOM 

OUTPUT        rnAh  PRICE 

BP-7       13.75         490  $69.95 

8P-8        8.4           800  $69,95 

N/A          —               —  — 


ICEPACK 

OUTPUT        mAh  PRICE 

KM  2      12,5V  700  $69,00 

AF-10       9.6V  800  $54,00 

IC-10        9.6V         1000  $61,00 


— NEW— 

ICOM  8  cell  Alkaline/NICAD  battery  pack  ,. $23.00 

We  also  carry  a  full  line  of  Kenwood  and  Yaesu  battery  packs. 

—REPLACEMENT  BATTERIES— 

FOR  ALL  YOUR  NEEDS 
Nickel  Cadmium,  Alkaline,  Lead-acid,  Lithium,  Mercury,  etc. 
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Number  20  on  your  Feedback  card 


ACKET  TALK 


Brian  Lloyd  WB6RQN 
1 24  Churchill  A  venue 
Palo  Alto  CA  94301 

Eat  'n  Build 


I  have  moved  from  the  Wash- 
ington, DC,  area  to  Sflicon  Valley. 
Wow,  is  it  ever  a  big  change!  This 
place  is  computer-hacker  heaven. 
There  is  even  a  chain  of  grocery 
stores,  called  4t Fry's,"  that  caters 
to  the  computer  hacker.  You  can 
buy  your  groceries  AND  all  the 
parts  you  need  to  build  your  com- 
puter at  the  same  store.  Only  in 
California  (hi,  hi), 

Doing  800  Hz  Shift 
with  the  PK-232 

Last  month  I  talked  about  the 
prospect  of  using  the  V.23  modem 
standard  to  replace  the  common 
but  inefficient  Bell  202  modems 
that  we  currently  use.  I  contacted 
the  folks  at  AEA  to  ask  them  how 
to  do  this  with  the  PK-232.  John 
Gates  N7BTI,  Manager,  Commer- 
cial Products,  responded: 
Dear  Brian, 

A  lot  easier  way  to  get  800  Hz  is 
to  leave  the  receive  filters  in  the 
232  as  is  (1000  Hz  wide,  centered 
on  1 700)  but  to  pull  the  discrimina- 
tor points  in  to  1300  and  2100 


Latest  in  Digital  Hamming 


(pots  R96  and  R81)  and  to  set  the 
AFSK  generator  (H 1 65  and  R 1 67) 
to  those  tones  also. 

You  will  get  a  couple  dB  extra 
noise  from  the  wider-than-800  fil- 
ters, but  it  should  not  affect  things 
much. 

Thank  you,  John,  for  the  infor- 
mation. 


To  Packet  Where  No  Man 
Has  Racketed  Before 

Some  time  ago  a  group  of  pack* 
eteers  were  together,  Harold 
Price  NK6K  told  Bob  McGwier 
N4HY  that  while  watching  the  mo- 
vie Star  Trek  Vhe  noticed  a  sound, 
reminding  him  of  HF  packet,  dur* 
irtg  the  scene  where  Scotty  is  try- 
ing to  beam  Checkov  and  Uhura 
back  from  the  Enterprise.  Bob, 
never  one  to  shirk  from  a  chal- 
lenge, decided  that  he  would  at- 
tempt to  decode  the  data  to  find 
out  if  it  was  indeed  a  packet  signal. 

Bob  is  a  specialist  in  digital  sig- 
nal processing.  At  his  work  he  has 
access  to  a  Cray-2  super  comput- 
er, so  he  wrote  a  digital  FSK  filter 
and  demodulator  program  to  run 
on  the  Cray.  He  then  took  a  copy 
of  the  sound  track  of  the  movie 
and  digitized  the  part  in  question. 

On  the  first  pass  Bob  immedi- 


FOX  TANGO  CORP. 


Fox  Tango  Corp.  has  been  formally  purchased  by 
Margaret  and  Robert  Pohorcncc,  Vice  President  and 
President  of  IRCL  Margaret  Pohorcncc,  K.B4LRD,  is 
President  and  Chief  Executive  Officer  and  Robert 
Poh  ore  nee,  N8RT  is  Vice  President  of  Fox  Tango 
Corp. 

Margaret  and  Robert  Pohorcncc  were  fortunate  to 
have  been  able  to  purchase  the  Fox  Tango  Corp. 
from  the  former  stock   holders. 

The  past  President,  Milt  Lowcns,  N4ML  and  Vice 
President/Secretary  Ida  Lowcns,  arc  now  officially 
retired. 

All  correspondence  and  information  regarding  Fox 
Tango  Corp,  products,  past  or  present,  should  be 
addressed   to  the  following: 

747  South  Macedo  Blvd. 

Port  St.  Lucie,  FL  34983 

(407)  879-6868       FAX  #  (407)  878-8856 


ately  recognized  HDLC  flag  se- 
quences at  the  beginning  and  end 
of  the  packet.  Bob  realized  that  he 
did  not  have  sufficient  computer 
time  to  do  the  entire  decoding  job, 
so  he  used  a  plotter  to  graphically 
display  the  data.  The  nine  pages 
of  hard -copy  waveform  plots,  rep- 
resenting about  1.2  seconds  of 
data  at  300  bauds,  were  then 
turned  over  to  Phil  Karn  KA9Q  for 
complete  demodulation.  Using 
pencil,  paper,  ASCII  chart,  and  a 
copy  of  the  AX.25  protocol  specifi- 
cation, Phil  got  to  work. 

Phil's  first  job  was  to  recover 
the  clock  so  that  he  could  tell 
where  each  bit  began.  This  he  did 
using  the  same  method  as  the 
WA4DSY  56K  bps  modem;  that  is, 
he  marked  off  sampling  points 
where  the  waveform  slope  went 
rapidly  through  zero,  at  the  center 
of  a  mark-space-mark  or  a  space- 
mark-space  sequence.  From  this 
he  extrapolated  where  the  other 
bits  would  appear  in  the  data 
stream.  At  this  point  Phil  "sliced'1 
the  data  into  individual  bits  and 
performed  the  NRZI  decoding. 
Phil  now  had  the  raw  bits  that  rep- 
resented most  of  the  packet, 

The  packet  was  very  noisy  and 
had  numerous  bit  errors.  Knowing 
how  things  were  done  helped  Phil 
to  make  educated  guesses.  For 
instance,  each  byte  of  an  AX.25 
address  field,  except  the  last  one, 
always  has  the  last  bit  of  the  byte 
set  to  zero.  Also,  addresses  al- 
ways contain  an  amateur  callslgn 
in  upper  case  letters,  These  items 
helped  Phil  determine  when  he 
might  have  made  a  mistake  in  de- 
coding, Phif  even  used  the  call- 
book  to  determine  if  a  callsign  was 
valid  and  if  the  operator  was  au- 
thorized to  transmit  packet  (Gen- 
eral class  ticket  or  higher). 

The  packet  was  clearly  an  HF 
packet.  The  control  field  was  an  I 
frame  with  N(S)  =  1,  N(R)  =  1,  and 
P/F=0.  The  protocol  ID  was  hex- 
adecimal F0,  indicating  that 
the  packet  contained  text  and 
not  a  networking  protocol. 


The  text  appeared  to  contain 
the  following  (up  to  where  Scotty 
began  to  talk  again,  making  fur- 
ther decoding  impossible):  >Qt 
takes  4  program .  This  did  not  look 
quite  right,  so  he  examined  the 
second  byte  again  and  noticed 
that  if  he  changed  one  particularly 
sick-looking  bit  the  data  then 
read:  >  It  takes  4  program . 

The  readable  portion  of  the 
packet  was  finally  decoded.  It  was 
pan:  of  a  QSO  between  Bill  Harrig- 
ill  WA8ZCN  and  N6AEZ,  Bob 
McGwier  contacted  Bill  and  he 
agrees  that  it  was  probably  him 
since  he  was  very  active  on  pack- 
et around  the  time  that  Star  Trek  V 
was  being  filmed. 

This  brings  up  an  interesting  is- 
sue: What  is  the  legality  of  record- 
ing transmissions  off  the  air,  and 
then  using  them  as  part  of  a  movie 
that  may  itself  be  broadcast  at  a 
later  time?  The  FCC  regulations 
say  that  you  may  not  intercept  a 
transmission  and  then  retransmit 
it  for  profit.  I  would  love  to  hear  the 
lawyers  and  government  bureau- 
cratic types  argue  that  one, 

Standardizing  the 
Radio/TNC  Interface 

In  the  73  packet  issue,  I  wrote 
an  article  about  standardizing  the 
radio/TNG  interface.  I  received 
a  letter  from  Miles  Abernathy 
N5KOB  telling  me  that  he  could 
not  get  the  desired  300  mV  from 
his  MFJ-1270.  His  TNC  peaked 
out  at  81  mV  into  500  ohms. 

I  looked  at  the  schematic  for  the 
1 270  to  see  if  there  was  a  way  to 
get  more  output.  There  are  two 
resistors,  R56{5.6k  ohm)  and  R57 
(560  ohm),  that  make  up  an  output 
voltage  divider  that  reduces  the 
signal  from  the  2206  by  a  factor  of 
10.  A  simple  solution  is  to  swap 
these  two  resistors  so  that  almost 
the  full  output  of  the  2206  modula- 
tor is  available  at  the  output  of  the 
TNC.  Then  readjust  R76  to  get  the 
desired  output  level. 

Well,  that's  it  for  this  month.  73 
and  good  packet ing. 


Next  Day 


Two-Color 
Rautbow  Assortment 

Wt  Ship  StxtDay    2nd  Ikiy 


Imio  Jt 

\  Antennas  West 

I  (S01)  373-8425 


100 
200 
400 
500 
1000 


$29,95 
$J9.95 

$54,95 
$99,95 


$24.95 
SJ4.95 
$44.95 
$49.95 

$89.95 


ASaT 
$19*95 
$29*95 

S39.95 
$44.95 
$79.95 


-\Ji  ■ -rd-rr-s  ppJ  2 ad  J*y  nr  *f  priori  ry  m.'.il 
Foi  overaigjil  »i.r  dtljvtry-  add  Slfl. 

Bo*  5G062-S,  Prove  LIT  &4605 


Subscription  Problem? 

call  toll  free 

1  -800-274-6754 
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You've' bought 

NOW  YOU  CAN  BUY 


II 


our  replacement 
FROM  US, 


—        ■■■■•' 


ICOM 
CM2,  BP2      7.2v  @  500  MAH 
CM5.BPS    10.8v@500MAH 

SUPER 

7S      \3-2v  @  1200  MAH      $63.95 

8S        9.6v@  1200  MAH      $59.95 

(base  charge  only-1 "  longer) 

[COM  CHARGERS  AVAILABLE  SOON 


FOR  ICOM: 
CONVERTIBLE  BATTERY 

8  Cells— Atkaltne 
or  NfCAD  Holder 
Complete  with  (8) 
Alkaline  Batteries 

$26.oo 


BP*7 

13.2v  ©500MAH 
$61 ,95 

13.2V  @600MAH 
$64.95 
BP-8 

BAv  @  600 M  AH 
S61 .95 

S.4v@  1000MAH 
$64.95 


MARCH  SPECIAL 

KENWOOD  PB-6 

REPLACEMENT  BATTERY 

F0RTHETH-25AT, 

TH-45AT,  TH-75AT. 

7.2v  @  600  MAH- £4§* 

NOW  $40.45 

7.2v  @  700  MAH— $0JMSG 

NOW  $43.55 

LOOK  FOR  APRIL'S 
SPECIAL  OF  THE  MONTH 


.-     ' 


<^t 


it  Ti'' 


CUSTOM  MADE  BATTERY 

PACK  &  INSERTS 

Made  to  your  specifications. 

KENWOOD  INSERTS 

PB-21  — $13.75,  PB-25— $2000 

PB-28— $20.00 

ICOM  INSERTS 

BP-5— $23.00,  BP-3- $17.45 

BP-7,  BP-8 

1 , — _. — ■— — - — » ■ : — : 


MasterCard  and  Visa 
cards  accepted.  NYS 
residents  add  8Va% 
safes  fax.  Add  §3.00 
for  posiage  and 
handling, 


MADE  IN 
THE  U.S.A. 

SEND  FOR  FREE 
CATALOG  AND 
PRtCELEST 


Prices  subject  id  change  wiinottt  notice. 

\Wf  SOURCE  FOR  ALL  YOUR  COMMUNICATION 
BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-1 1  Parsons  Boulevard,  Flushing,  N.Y,  1 1354 

WORLD  WIDE  PISTRiBOTOHSHrpS  ^AVAILABLE;  PLEASE  INQUIRE. 

tn  U.S.  &  Canada  Call  Toll  Free  (800)  221-0732  *  IN  NYS  (718)  961-2103  *  Telex:  51060  16795  •  FAX:  (718)  461-1978 
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here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  MasterTM  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  *  clock  time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


Phone:  #(508)  372-3442 
FAX:  #(508)  373-7304 

MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 
23  Elm  Park,  Groveland,  MA  01834 


Create  messages  just  by  talking.  Speak  any  ph  rases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 


2  meters  220  440 
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Number 25  on  your  Feedback  card 


A  BO  VE  AND  BEYOND 


VHF and  Above  Operation 


C.L  Houghton  WB61GP 
San  Diego  Microwave  Group 
6345  Badger  Lake  Ave. 
San  Diego  CA  921 19 

VHF/UHF  Circuit  Modules 

Several  companies  have  mod- 
ules available  off  the  shelf  for 
VHF/UHF  construction  projects 
and  other  applications.  Many  dif- 
ferent types  of  circuits  can  be 
made  using  modules.  Mixers,  am- 
plifiers and  many  other  circuit 
types  are  available  from  manufac- 
turers of  RF  and  IF  signal  process- 
ing equipment  simplifying  your 
construction  project. 

Overview  of  Amplifiers 

Basically,  amplifiers  are  quite 
simple  when  you  use  a  MMIC 
modular  amplifier.  The  design  of 
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Figure   1,  Dimensions  and  pinouts  of 
common  mixer  modules. 


MMICs  is  advancing  rapidly, 
changing  existing  circuitry  by  re- 
moving discrete  components  and 
replacing  them  with  a  fully  inte- 
grated and  contained  amplifier  or 
modular  circuit,  Early  MMIC  am- 
plifiers were  limited  to  low  power 
devices,  such  as  pre-arnplifters. 
Now  modular  devices  are  avail- 
able for  the  tow  and  final  power 
stages  of  a  transmitter.  These 
devices  can  provide  up  to  several 
watts  of  power  from  low  frequen- 
cies to  over  2  GHz. 

Gain  Blocks  for 
Amateur  VHF/UHF  Bands 

Commercial  gain  blocks  are 
available  for  almost  any  frequen- 
cy and  power  output,  pre-pack- 
aged with  power  options  and  RF 
connectors,  but  they're  expen- 
sive, unless  you  buy  them  sur- 


plus. Several  types  are  available 
for  our  amateur  VHF/UHF  bands. 
Motorola  has  several  high  pow- 
er modules  for  VHF  which  provide 
several  watts  of  power,  Mitsubishi 
also  makes  several  similar  mod- 
ules. One  of  them  is  the  M-57762 
for  1296  MHz  ($69 1  RF  Parts  Co.), 
With  2  watts  of  drive,  you  get  20 
watts  output  at  this  frequency 
from  this  pre-adjustedh  no-tune 
module!  All  you  see  is  a  little  block 
of  plastic  and  heat  sink  material 
tied  to  a  few  external  components. 
Many  other  types  of  modular 
amplifiers,  covering  a  wide  fre- 
quency spectrum,  are  made  for 
the  cable  TV  industry  for  line 
amplifiers.  Typical  are  TRV\Ts 
CA4101,  CA4815,  and  CA2870 
series  of  wide  bandwidth  linear 
amplifiers.  Motorola  has  a  similar 
family  of  modular  amplifi- 
ers with  a  normal  frequen- 
cy response  of  40-400 
MHz,  with  some  rated  to 
1 000  MHz  There  are  many 
different  types  of  amplifi- 
ers, depending  on  CATV 
applications,  I  tried  several 
of  them  for  amateur  appli- 
cations, and  they  work 
well. 

These  CATV  modular 
amplifiers  provide  stable 
gain  of  18  to  34  dB,  with 
maximum  power  of  100  to 
400  mW,  It's  expensive  to 
use  these  modular  amps 
for  transmitting  converters 
for  50,  144,  220  and  450 
MHz.  The  output  power  is 
not  rock-crushing,  but  it's 
respectable  enough  to  drive  a  sin- 
gle transistor  stage,  if  desired. 

The  devices  from  surplus  that  I 
tested  had  been  discarded  due  to 
poor  performance/bandwidth 
gains,  but  they  worked  fine  in  a 
single  frequency  amateur  band 
gain  block.  See  Figure  4  for  an 
example  of  a  TRW  CA-4101  pow- 
er module. 

The  CATV  gain  blocks  require 
about  -5  dB  drive,  just  about 
what  a  good  mixer  will  have  on  its 
output.  Now  if  the  wheels  are 
grinding,  that  means  you  can  take 
the  old  HF  SSB  transceiver  (re- 
duced power  output),  feed  it  into  a 
simple  mixer  (pre-packaged),  and 
use  a  hybrid  module  amplifier  to 
construct  a  low  power  VHF  trans- 
mitter. 

Toss  in  two  MMIC  broadband 
amplifiers  for  the  RF  and  IF  pre- 


Common  Mixer  Modules 

MODELS 

GRA-1 

SRA 

SRA 

SRA 

SBL 

SBL      CM  1 

TFM2 

All  Units 

1 

2 
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1 

IX 
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LO 
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8 
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4 

RF 

e 

1 

3-4 
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W 
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IF 
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3-4 
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2 

GND 
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-5- 
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o 

FREQ 

DC 

DC 

DC 

0.003 

1 

10 

DC 

1 

(MHz) 

to 

500 

500 

1000 
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500 

1000 

500 

1000 

COST 

$15 

$14 

$16 

$24 

$5 

$7 

$18 

$14 

(Note:  Pin 

tfl  is  a  Bine 

Bead) 

amplifiers,  and  you  have  a  VHF 
receiver.  Both  Avantek  and  Mini 
Circuit  Labs  have  MMIC  amplifi- 
ers covering  from  DC  to  2  GHz, 
with  a  flat  frequency  response  and 
gain  of  10-25  dB.  This  kind  of  in- 
ventiveness is  all  you  need  with 
pre-packaged  circuits.  Just  sup- 
ply the  DC  operating  voltage,  and 
input/output  coupling  or  filtering 
between  stages.  It's  kind  of  like 
making  a  tossed  salad — roll  in  the 
components,  and  season  lightly. 

Building  with  surplus  MMIC  or 
CATV  amplifiers  can  be  fun  and 
easy.  Look  for  them  on  surplus  PC 
boards  in  the  junk  or  scrap  piles  at 
your  surplus  outlet;  watch  for 
good  parts  to  build  with, 

Next  month  we'll  start  some 
projects  using  several  of  these 
MMIC  and  CATV  devices  for  both 
receivers  and  simple  gain  blocks, 
with  several  applications  using 
amplifier  modules-  This  month, 
let's  start  with  mixer  modules  and 
built  upon  them  to  form  a  com- 
plete circuit, 

Mixer  Modules 

Mixer  modules,  available  from 
many  sources,  are  easy  to  use 
in  circuits-  Once  a  mixer  is 
constructed,  you  can  adapt  it  to 
almost  any  other  circuit  to  form 
a  functional  amateur  band  con* 
verter. 

Use  the  mixer  you  have  on 
hand,  since  most  types  are  inter- 
changeable. Verify  the  specifica- 
tions, making  sure  your  mixer  will 


work  at  the  desired  frequency. 
See  the  Table  for  the  pinouts  of 
some  standard  mixer  modules, 

Frequently  encountered  mixer 
circuits  are  made  by  Relcom t  Mini 
Circuit  Labs,  and  Anzac.  Out- 
wardly they  resemble  a  small,  her- 
metically sealed  relay  with  four  or 
eight  pins  for  connections  (see 
Figure  2).  The  Mini  Circuit  Labs' 
SRA-1  mixer,  good  to  500  MHz,  is 
easy  to  obtain  and  familiar  to  most 
hams.  It  requires  +7  d8  of  local 
oscillator  injection.  Sensitivity  on 
the  RF  input  is  less  than  a  few 
microvolts. 

Making  a  test  mixer  is  as  simple 
as  connecting  the  appropriate 
pins  to  a  coaxial  connector  for  RF, 
IF,  and  LO.  {RF= Antenna,  IF  =  IF 
amplifier,  and  LO= Local  oscilla- 
tor). I  built  a  450  MHz  test  receiver 
by  connecting  a  mixer  to  two  dif- 
ferent signal  generators.  I  used 
one  generator  for  the  signal  test 
source,  and  the  other  for  the  local 
oscillator  injection. 

My  ICOM  IC-02  2  meter  HT 
served  as  the  IF  amplifier  in  the 
test,  with  300  MHz  injection  on  the 
LO  port  and  the  IC-02  on  the  IF 
port  of  the  mixer.  I  measured  2.5 
mV  sensitivity  at  450  MHz  using 
the  second  signal  generator  for 
test  evaluation  on  the  RF  port* 

Mixer  Construction 

You  can  solder  coaxial  connec- 
tors directly  to  the  pins  of  the  mix- 
er module-  You  might  want  to 
make  a  small  PC  board  to  provide 


Parts 

Suppliers 

Mtni  Circuits  Labs 

Anzac  Electronics 

PO  BOX  350166 

2525N.  First  St. 

Brooklyn  NY  11235-0003 

WalthamMA02154 

(718)934-4500 

(617)691-6220 

Avantek 

NEC  California  Eastern  Labs 

Woodcreek  Plaza  Ste.  180 

6033  W.  Century  BlvdM  Ste  840, 

101  W  Refiner  Road 

Los  Angeles  CA  90045 

Richardson  TX  75080 

(213)645-0985 

(214)373-3070 

RF  Parts  Co, 

SHF  Microwave  Parts  Co. 

1320  Grand  Ave. 

7102 W. 500 

San  Marcos  CA  92069 

S.  La  Porta  IN  46350 

(619)744-0728 

(SASE  for  Flyer  on  surplus  cavity  parts) (73  Advertiser) 
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Figure  2.  Typical  mixer  connections^ 


Mixers  in  Their 
Simplest  Form 

This  mixer,  what  I  call 
a  toy  project,  uses  your 
2  meter  HT  to  copy  pub- 
lic service  broadcasts 
On  157  MHz,  All  you 
need  is  a  battery  and 
11 -MHz  oscillator.  This 
"toytl  works,  but  don't 
expect  too  much.  The 
oscillator  provides  the 
difference  frequency 
with  your  2m  HT,  and 
the  product  mix  (11 

MHZ  plus  147  MHz)  IS 

the  1 58  MHZ  public  ser- 
vice band. 

The  Most  Dreaded 
Mixers 
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Figure  3.  Schematic  for  basic  mixer. 
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Figure  4.  TRW  CA  TV  amplifier  module 

good  isolation  for  the  mixer  ports. 
Just  keep  connecting  leads  short. 
Compared  to  hybrid  circuits  com- 
posed of  discrete  components, 
the  mixer  module  is  easy  to  build. 
With  modular  construction,  about 
all  you  need  are  a  few  bypass  ca- 
pacitors. 

In  Figure  3r  I  have  shown  the 
connections  (pinouts)  of  several 
mixer  circuits  with  a  typical  sche- 
matic of  how  they  are  connected 
internally.  Most  devices  follow  this 
pattern;  only  the  pin  connections 
may  differ 

The  TFM-2  mixer  has  4  pins:  IF, 
RF,  LO.  and  ground.  Ail  the  nor- 
mal grounded  pins  (as  in  an  8-pin 
mixer)  are  tied  together  internally. 
Models  may  differ  in  the  type  of 
transformer  and  diodes  types  for 
power  dissipation  and  operating 
frequency. 


These  mixers,  with 
poor  connections  to  a 
metal  rain  gutter  or 
spout,  produce  TVI  or 
other  interference.  Cor- 
rosion forms  a  mixer 
at  the  poor  joints  and 
other  attached  metal 
serves  as  an  antenna. 
Two  high  power  trans- 
mitters, coupling  in  the 
rain  gutter  and  mixing 
together,  can  re-radiate 
enough  power  to  cause 
interference  to  a  nearby 
receiver. 

inspection  of  either 
transmitter  will  show 
them  to  be  clean,  but 
the  interference  wil)  be 
cured  only  when  one 
transmitter  is  shut  down 
or  the  rain  gutter  con- 
nections are  bonded  to 
gether  to  break  the  mix- 
er action. 
We  had  a  difficult  in- 
terference problem  we  finally 
traced  to  a  municipal  water  tower. 
We  had  to  have  the  entire  support- 
ing structure  joints  welded  togeth- 


TRW  CA4I01 

AMP  MODULE 


er  to  make  good  connections. 

Other  Modular  Circuits 

Don't  assume  that  the  circuit 
that  you  see  on  a  PC  board  is  a 
mixer.  There  are  whole  famifies  of 
frequency  mixers.  RF  transform- 
ers, frequency  doubler$t  switch- 
es,  couplers,  attenuators  and 
modulators  contained  in  small, 
hermetically  sealed,  8-  and  4-pin 
packages  thai  operate  without  ad- 
justment. You  have  to  use  a  cata- 
log to  tell  them  apart. 

Cost  is  not  prohibitivfc,  even  if 
purchased  new.  For  instance,  the 
cost  of  an  SR A- 1  mixer  is  less  than 
$20,  The  low  power  MMIC  amplifi- 
ers are  less  than  $2  each  from 


either  Avantek  or  Mini  Circuits 
Labs.  Ail  of  these  rugged  newer 
modules  and  MMIC  amplifiers 
can  survive  some  harsh  handling, 
within  limitations. 

Comments  and  Mailbox 

Henry  Armstrong  wrote  that  he 
had  not  received  a  reply  from  me,  I 
do  make  errors,  and  sure  did  on 
Henry's  account.  I  pulled  his  letter 
from  the  file  and  replied  at  once.  I 
usually  reply  in  less  than  a  week, 
except  during  contests,  holidays, 
or  when  I'm  on  vacation,  so  if  you 
have  not  received  yours,  let  me 
know. 

Mike  N2JA/JA1ANE  and  Yohji 
KB2DSE/JA10BF  are  busy  bring- 
ing 10  GHz  Gunn  (Solfan  type) 
transceivers  to  Japan.  Glad  to  see 
the  activity  increase.  The  biggest 
difficulty  for  them  was  locating 
Solfan-type  cavities.  I  had  a  few 
some  time  ago,  but  have  since  run 
out,  so  I  sent  them  a  design  of  a 
cavity  for  10  GHz  using  a  home- 
brew varactor  (to  be  covered  in  a 
future  article),  i  also  let  him  know 
that  devices  similar  to  the  Solfan 
unit  are  available  from  SHF  Parts 
Co,  in  Indiana. 

Mark  AG8N  from  Ohio  writes. 


■  ■ 


Thanks  for  writing  the  mi- 
crowave articles  in  73 .  .  He's 
changed  his  opinion  ot  the  worth 
of  10  GHz  operation.  He  says  the 
telephone  company  has  deacti- 
vated one  of  its  sites  between 
Cleveland  and  Columbus,  and 
part  of  the  site  is  available.  He's 
looking  for  other  amateurs  in  the 
area  who  could  help  with  10  GHz 
related  activities  Contact  Mark 
Anders  AG8N,  326  Township  Rd. 
1080,  Polk  OH  44866. 

Ron  N0CIH  writes.  "Recently 
got  two  Solfan  units  and  I  would 
like  to  get  on  10  GHZ.  Your  arti- 
cles in  73  magazine  kind  of 
pushed  me  towards  that  band, 
Hope  to  see  more  ideas  in  the 
magazine."  Richard  KA9DUZ  re- 
ports he  is  busy  constructing  the 
IF  amplifier  for  his  10  GHz  system. 
He  has  received  several  Solfan 
type  intrusion  alarms  to  use  in  this 
project. 

That's  it  for  the  mail,  I'm  looking 
forward  to  going  in  depth  on  the 
MMIC  amplifiers,  both  commer- 
cial and  surplus  CATV  types,  next 
month.  As  always,  Til  be  glad  to 
answer  your  questions.  Please 
enclose  an  SASE  for  a  prompt 
reply 
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800-441-7008 

New  Equipment  Order  &  Pricing 

302-328-7728 

SERVICE.  USED  GEAR  INFO 


*  i 


Payl  WA3QP 


rfmOfeWl 


71  Meadow  Road,  New  Castle.  Del.  19720         9-5  Monday-Friday,  9-3  Saturday 

Factory  Authorized  Dealer! 

AEA  •  ALINCO  •  AMERITRON  •  CUSHCRAFT  •  HEATH  AMATEUR  RADIO  •  ICON!  •  KANTRONICS 
•  KENWOOD  •  MFJ  •  TELEX  HY-GAIN  •  TENTEC  •  UNIDEN  AMATEUR    •  YAESU  •  AND  MORE 


CelebtatttQ 

OUT 


O  Sales  Tax  in  Delaware!  one  mile  off  I-9S 

Pncei  9*9  iuBjacl  ID  oftlflfi  without  notice  or 
^fcligahon  Froducit  »'•  Hoi  iofd  lor  e*»kJBt*on 


I  ICOM   JC-2SAT 

COMPACT  2  METER 
ML         HANDHELD 

^M        *  Receive  140-150  MHz 

•  48  Memories 
I  •  Multi  Scan  Functions 

List  S43fl   SALE  Too  Low  To  Print 
Hurry,  Catl  Soon  To  Save! 

UMtTED  QUANTITIES 


Add  New  EiKtyment  li  Tow  SW 

Rocohrar  win  He  MICRODEC™ 


MODE 

PUSH  BUTTON 

Selects  CW,  RTTY,  ASCII 


ALPHANUMERIC  5X7  DOT, 
8  SEGMENT  LED  DISPLAY 


T 


SIGNAL  STRENGTH 
INDICATOR  LED 


POWER/ 

VOLUME 

CONTROL 


DISPLAY 

NTENSITY 
CONTROLS 


j  US 

BATTERY  CHARGE  LED  shipping  £  handling  m  50 

MICRODEC  converts  MORSE,  RTTY,  &  ASCII  to  ALPHANUMERIC  CHARACTERS 

*  ""Lightweight,  rugged  construction  makes  the  MICRODEC  the  perfect  accessory  for  your 
portable  receiver.  (Measures  5.08'"  x  5.24*  x  1.5*) 

"  *  "Operates  with  9  VDC  adapter  or  any  mobile  power  source  from  9-24  VDC-  Up  to  8  hours 
operation  on  Oplional  rechargable  NiCad  batteries  (12  hour  battery  pak  available). 

* "  "With  the  RS-232  output  to  the  serial  port  of  your  computer  and  using  standard  communi- 
cation software  the  MICRODEC  will  display  the  decoded  information  on  your  terminal. 

""'The  built  m  oscillator  and  your  keyer  makes  the  MICRODEC  the  perfect  learning  tool  for 
morse  code.  The  quality  of  your  sending  will  be  seen  directly  on  the  green  8  segment  LED 
display.  (Red  or  yelfow  also  available,) 

Comes  standard  with  the  RS-232,  Key  Oscillator  and  9  VDC  adapter. 

Rechargable  battery $29.95         Red  or  Yellow  display $15. 

Kits  available  ugon  request* 

Discover  What  You've  Been  Missing! 
order— (407)  773-8097— now 

Money  Orders,  Certified,  and  Personal  Checks  Accepted 

DISCOVER  CARD 

SOMERSET  ELECTRONICS,  INC 

1290  HWY  A1  A,  Satellite  Beach,  Florida  32937 


*  *  *  *  *  PRESENTING  *  *  ■*■  *  * 

TV 
DESCRAMBLERS 

*****    STARRING     ***** 

JERROLD,  HAMLIN,  OAK 

AND  OTHER  FAMOUS  MANUFACTURERS 

•  FINEST  UARRAPUlT  ffitOGRAM  AVWLABLI 

•  LOWEST  flOAIl/WHOlESAUi  FtnCEV  IN  U* 

•  OrtDERi  LHfPPCO  FROM  STOCK  WttHW  2*  HOUR? 

ron  ffiEE  catalog  oiMOf  1-8O0-345-S927 

FOR  ALL  INFORMATION     1-818-71 6-5 914 


nugnr 

?3ZS^  RESEDA  BLVD 

RESEDA.  CA  91335 


,  if>i 


111! 


CIRCLE  173  ON  READER  SERVICE  CARD 


END  YOUR 
SEARCH  FOR 
THE  BEST 
DEAL  WITH 
DEN-TRONICS 


LOOK  NO  FURTHER  DEN  TRONICS  IS 
YOUR  AUTHORIZED  DEALER  FOR  .  . . 


AEA 

PK-232 

FSTV-430 

PK-68 


KANTRONICS 
KAM    KPC-2   KPC  4 


MFJ 

MFM278 
MFJ-1270B 
AND  MORE!      MFJ-1274 


ORDER  LINE 

1-800-PAC-KITT 


DEN-TRONICS 

AMATEUR  RADiO  &  COMPUTER 

6102  DfcLAND  RD.  •  FLLfcHJNG.  nUCHIGAN  48433 
(313}  659-1280 
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Number  26  on  your  Feedback  card 


TTYLOOP 


Marc  I.  Leavey  M.D.,  WA3AJR 
6  Jenny  Lane 
Baltimore  MD212Q8 

BCNU  Later 

I  am  going  to  ask  those  of  you 
who  are  salivating  at  the  thought 
of Ai  BCNU  Part  Two"  this  month  to 
just  cool  it  for  thirty  days,  and  lot 
some  users  of  other-than-PC  com- 
puters  and  systems  have  a 
chance,  OK?  This  pause  that  re- 
freshes was  prompted  by  two 
things;  a  comment  by  a  ham  I  met 
recently,  to  the  effect  that  I  tended 
to  ignore  some  groups  to  the  ex- 
elusion  of  others  for  several 
months  while  developing  a  topic; 
and  a  letter  from  one  of  our  more 
RTTY-o-active  readers. 

On  the  former  prompt,  by  the 
way,  I  was  assured  that  I  do  not 
neglect  any  particular  group  in  my 
disregard.  I  seem  to  be  an  equal 
opportunity  abuser.  It's  just  that 
two  months  in  a  row  devoted  to 
IBM-PC  compatible  topics  might 
make  some  of  you  feel  that  you're 
being  left  out  in  the  cold. 

As  to  the  latter  prompt,  I  re- 
ceived a  letter  from  Jack  Skubick 
K8JS  in  Naples,  Florida.  Saga- 
cious readers  may  recall  that  last 
November  I  mentioned  the  diffi- 
culties Commodore  C-64  users 
were  having  with  many  of  the  new- 
er multi-mode  terminal  units,  and 
general  dissatisfaction  with  the 
terminal  program  they  might  be 
using.  Jack  offered  a  public  do- 
main program  called  THIRD* 
TERM,  and  was  wilfing  to  send  the 
program  to  any  user  who  sent  him 
a  paltry  $3. 

THIRDTERM  Response 

Jack  writes  that  he  received  a 
huge  response  to  this  note,  with 
some  120  disks  going  out  by  the 
middle  of  December.  He  relates 
taking  an  "informal  tally"  of  the 
contents  of  the  letters  that  accom- 
panied  those  requests.  Several 
things  began  to  emerge  as  he 
read  them,  and  Jack  wonders  if 
the  requests  come  from  a  repre- 
sentative sample  of  C-64  users-. 

He  noted  that  most  of  the  hams 
requesting  the  program  seemed 
to  be  rank  neophytes  with  regards 
to  computers.  For  many  of  them, 
using  the  C-64  on  RTTY  may  well 
have  been  their  first  exposure  to 
computers.  Jack  postulated  this 
created  the  set-up  for  a  far  greater 
problem — oversell. 


Amateur  Radio  Teletype 

A  good  number  of  the  individu- 
als requesting  this  simple,  three- 
buck  program  already  had  a  com- 
mercial, made-for-XYZ-brand 
TNC  terminal  program  that  either 
seemed  if lacking''  or  was  ''awk- 
ward to  use."  A  common  assump- 
tion made  by  these  users  was  that 
each  different  brand  of  TNC  would 
function  only  with  that  brand's  co- 
ordinated terminal  program.  He 
notes  that  in  a  good  many  cases, 
such  programs  were  poorly  writ- 
ten, at  best,  Additionally,  many  of 
the  hams  entering  RTTY  were 
new  to  these  modes,  having  just 
transferred  from  the  prima  digital 
mode,  CW. 


TNCs.  Nowt  if  that  isn't  a  broad 
statement,  I  don't  know  what  is! 

To  expand  this  a  tad,  I  was  test- 
ing a  TNC  here  at  WA3AJR  a 
while  back.  WhHe  the  particular 
unit  came  with  a  "dedicated''  pro- 
gram, designed  for  an  IBM-PC 
compatible,  and  while  that  pro- 
gram was  very  nice,  it  was  not  the 
only  way  to  communicate  with  the 
device.  I  located  a  shareware  pro- 
gram for  the  PC  on  CompuServe, 
designed  for  this  particular  TNC, 
which  also  worked  nicely.  Addi- 
tionally, 1  was  able  to  controi,  and 
use,  the  TNC  with  the  PC  running 
a  modem  communication  pro- 
gram, with  a  CoCo  running  a  com- 
munication program,  and  with  ao 
old-fashioned  dumb  terminal.  So, 
concerns  about  a  particular  com- 
puter, or  a  particular  program, 
may  just  be  overstating  the  case. 

I  have  said  before,  and  I  will  say 


*■*-*..  choose  your  computer  for  what 

it  can  do  as  a  computer,  not  whether 

or  not  it  can  talk  to  your  radio. " 


Many  of  the  questions  he  field- 
ed were  similar  to  those  I  receive 
for  this  column.  Typical  ones  in- 
clude: "Is  direct  FSK  output  better 
than  audio  input  into  SSB  for  RT- 
TY?'1 and  "What  can  be  done 
about  those  damned  'birdies  and 
buzzes1  the  computer  emits  on  10 
through  20  meters?"  By  the  way, 
Jack  adds  that  this  is  a  particular 
problem  with  the  C-64! 

ASCII  is  the  Standard 

In  short,  computerized  RTTY  is 
an  easy,  somewhat  glitzy  way  to 
enter  a  new  mode.  Unfortunately, 
it  may  be  too  easy,  too  fast,  for 
some.  While  I  know  we  have 
touched  some  of  these  points  be- 
fore, the  number  of  questions 
from  readers  of  this  column  indi- 
cates a  need  for  delving  into  these 
topics  once  again. 

Let's  see  if  we  can  clear  up  a 
few  points  here,  today.  To  begin 
with,  the  output  from  about  any 
computer  or  terminal  is  normally 
"standard"  ASCII.  To  the  total 
neophyte,  ASCII  Es  the  acronym 
for  American  Standard  Code  for 
Information  interchange.  All  the 
letters,  numbers,  and  assorted 
characters  are  encoded  in  seven 
binary  bits,  Since  the  output  really 
does  not  depend  on  the  generat- 
ing device,  about  any  computer 
running  any  normal  terminal  pro- 
gram should  be  able  to  communi- 
cate, at  least  on  a  basic  level,  with 
any  of  the  ASCII  compatible 


it  again  now,  choose  your  comput- 
er for  what  it  can  do  as  a  comput- 
er, not  whether  or  not  it  can  talk  to 
your  radio.  Using  your  computer 
only  as  a  terminal  for  RTTY  or  AM- 
TOR  or  packet  is  a  foolish  waste  of 
money.  If  that  is  all  you  need,  look 
around  for  the  cheapest  solution 
possible.  I  shudder  to  think  of 
someone  getting  hoodwinked  into 
buying  a  386-20  to  run  RTTY! 

CW  and  FSK 

Did  I  hear  "direct  FSK"?  Sorry, 
but  few  rigs  I  know  really  run  direct 
FSK.  On  the  other  hand,  if  you  put 
a  clean  audio  tone  into  modern 
SSB  transmitters,  you  get  a  clean 
signal  out,  A  single  tone,  made 
and  broken,  yields  CW-  Two 
tones,  alternated  at  different  fre- 
quencies, yields  FSK.  If  that  is  not 
clear,  and  you  cannot  find  old  is- 
sues  of  RTTY  Loop  where  this 
was  covered,  write  me,  and  Til 
cover  it  in  detail  again.  The  point  is 
that  most  of  us  have  no  choice  but 
to  use  audio  generation  of  FSK  on 
an  SSB  transmitter.  I  don't  think 
there  are  too  many  SB-401S 
around,  for  which  f  addressed  this 
problem  some  years  ago. 

Sonfc  Distractions 

Now,  about  those  birdies  and 
bleeps.  Yuck!  I  agree  that  many 
computers  are  notorious  for  pro- 
ducing these  distractions.  First, 
be  sure  that  the  computer  you  are 
using  is  FCC  certified  Class  BT  for 


home  use.  This  is  the  more  strin- 
gent certification  with  regard  to 
spurious  emissions.  Second,  be 
sure  all  cables  and  leads  entering 
or  exiting  the  computer  are  shield* 
ed.  Finally,  if  all  else  fails,  punt. 
Move  the  bait,  the  computer,  to 
another  location.  See  if  a  shift  in 
cable  runs,  equipment  organi- 
zation, or  AC  plugs  helps.  Don't 
give  up. 

Jack  also  indicated  that  earlier 
this  year  he  switched  to  an  Amiga 
computer,  and  now  feels  much  the 
neophyte  himself.  He  relates  the 
impression  that,  unlike  entry  level 
C-S4  users,  hams  using  Amiga 
computers  seem  a  bit  more  versed 
on  the  intricacies  of  this  mode. 

Popular  TNC  Programs 

I  want  to  thank  Jack  for  his  gen- 
erosity, Along  with  the  program 
disk,  he  sent  a  six-page  printout  of 
how  to  get  started  with  THIRD- 
TERM,  including  ideas  of  how  to 
use  a  terminal  program  for  many 
different  functions  around  the 
ham  station,  and  TNC  tips  and 
hints.  I  guess  he  might  still  be  re- 
ceptive to  inquiries,  at  791  106 
Ave.,  Naples  FL  33963. 

As  a  little  tag  to  all  of  this,  Jack 
lists  available  and  popular  termi- 
nal programs  hams  are  using  with 
their  TNCs.  We  have  covered 
some  of  this  in  the  reader  survey, 
the  results  of  which  were  detailed 
in  that  same  November  issue. 
However,  the  list  Jack  proposes, 
with  a  little  augmentation  from 
me,  includes: 

C-64: 

THIRDTERM  (Shareware) 
VIPTERM  &  VIPXL  (Commercial) 

C-128: 

ULTRATERM  (Shareware) 

Amiga: 

ACCESS!  (Shareware) 
JR-Comm  (Shareware) 
ONLINE!  (Commercial) 

CoCo: 

RTTY  1  -1 

Mickeyterm 

RTTY.BIN 

Apple: 

SuperRATT 

PC  Compatible: 

Brtcomm 

Procomm 

Qmodem 

As  always,  your  comments, 
thoughts,  and  suggestions  on  all 
of  this  are  welcome.  Please  feel 
free  to  send  them  to  me  by  mail  at 
the  address  at  the  top  of  this 
column,  or  via  CompuServe  (ppn 
75036,2501)  or  Delphi  (username 
MARCWA3AJR).  And  next 
month,  BCNU .  ,  .  Part  Two! 
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Number  27  on  your  Feedback  card 


ARTER  'N'  BUY 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wait  for  a 
hamfest  to  try  and  dump  itr  but  you  know  you'll  get  a  far  more  realistic  price  if  you  have 
it  out  where  1 00.000  active  ham  potential  buyers  can  see  it  than  the  few  hundred  local 
hams  who  come  by  a  ffea  market  table.  Check  your  attic,  garage,  cellar  and  closet 
shelves  and  get  cash  for  your  ham  and  computer  gear  before  it's  too  old  to  sell.  You 
know  you're  not  going  to  use  it  again,  so  why  leave  it  for  your  widow  to  throw  out?  That 
stuff  isn't  getting  any  younger! 

The  73  Flea  Market,  Barter  'n1  Buy,  costs  you  peanuts  (almost J— comes  to  35c  a 
word  for  individual  (noncommercial)  ads  and  $1 ,00  a  word  for  commercial  ads.  Don't 
plan  on  telling  a  long  story.  Use  abbreviations,  cram  it  in.  But  be  honest,  There  are 
plenty  of  hams  who  love  to  fix  things,  so  if  it  doesn't  work,  say  so. 

Make  your  list,  count  the  words,  including  your  call,  address  and  phone  number. 
Include  a  check  or  your  credit  card  number  and  expiration,  ff  you're  placing  a 
commercial  ad.  include  an  additional  phone  number,  separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months 
before  the  action  starts;  then  be  prepared-  If  you  get  too  many  calls,  you  priced  it  low. 
if  you  don't  get  many  calls,  too  high, 

So  get  busy.  Blow  the  dust  om  check  everything  out,  make  sure  it  still  works  right 
and  maybe  you  can  help  make  a  ham  newcomer  or  retired  old  timer  happy  with  that 
rig  you're  not  using  now.  Or  you  might  get  busy  on  your  computer  and  put  together  a 
list  of  small  gear/parts  to  send  to  those  interested? 

Send  your  ads  and  payment  to  the  Barter  'n1  Buy,  Donna  DiRusso.  Forest  Road, 
Hancock  NH  03449  and  get  set  for  the  phono  calls. 


QSLs  TO  ORDER.  Variety  of  styles,  colors, 
card  stock  W4SPD  OSLs,  PO  Drawer  DX, 
Cordova  SC  29039.  BNB260 

THE  OX'EBS  MAGAZINE  Up-to-date,  infor- 
mative, interesting  Compiled  and  edited  by 
Gu5  Browning  W4BPD,  DXCC  Honor  Roll 
Certificate  2-4.  Send  for  free  sample  and 
subscription  information  today.  PO  Drawer 
DX,  Cordova  SC  29039.  BNB261 

AZOEN  SERVICE  by  former  factory  techni- 
cian Fast  turnaround.  PCS-300  NiCads 
$35-95  Sou  I  hern  Technologies  Amateur  Ra- 
dio, Inc.,  10715  SW  190  St.  B,  Miami  FL 
33157.  (305)  236-3327.  BNB262 

QSL  CARDS-  Look  good  with  top  quality 
printing.  Choose  standard  designs  or  fully 
customized  cards.  Better  cards  mean  more 
returns  to  you.  Free  brochure,  samples. 
Stamps  appreciated,  Chester  QSLs,  Dept  A, 
310  Commercial,  Emporia  KS  66801. 

BNB434 

SUPERFAST  MORSE  COPE  SUPEREASY, 
Subliminal  cassette.  $10  LEARN  MORSE 
CODE  IN  1  HOUR.  Amazing  newsupereasy 
technique.  $10.  Both  Si 7.  Moneyback  guar- 
antee. Free  catalog:  SASE.  Bahr.  Dept  73-6, 
1 196  Citrus,  Palmbay  FL  32&Q5-        BN8531 

SB-220/221  OWNERS;  17  detailed  mods 
which  include  160-6  meter  operation,  QSK, 
+ enhanced  p.s  50°/b  rebate  for  new  mods 
submitted!  9  pages  of  3-500Z  tech  info.  $1 1 
posipaid,— Info,  SASE.  BOB  KOZLAREK 
WA2SQQ,  69  Memorial  Place,  Elmwood  Park 
N J  0740  7  BNB581 

YAGI  Builders.  Tube  Traps,  Tubing,  Clamps 
and  Universal  Piate  for  Boom  to  Mast  or  Ele- 
ments. SASE  tor  List  USA  calf  BOO -989- 
3794  from  1-2  PM  EST,  Brown  Engineering 
Inc..  5501  SvV  25(h  Court.  Hollywood 
FL  33023.  BNB624 

BATTERY  PACK  REBUILDING:  Don't  pitch 
It— mail  It— for  FAST— PROFESSIONAL  ser- 
viced Satisfaction  guaranteed?  I  COM:  BP2/ 
BP3  $19.95,  BP5  $25.95.  BP7/BP8/BP70 
532.95  KENWOOD  PB21  $15.95,  PB21H 
$21.95,  PB25/25H/26  $2495.  YAESU  FNB9 
$19.95,  FNB10  $23.95,  FNB4/4A  $36.95, 
Ten-Tec  $24  95r  "U-DOIT  INSERTS"  ICOM: 
BP3  $16  95,  BP5  $2295,  BP7/B  $2750. 
KEN  WD:  PB21  £12  95,  PB24/25/26  319.95, 
TEMPO:  Sl-15/series  $22.95,  YAESU: 
FNB474A  $32  95,  FNB10  $1B95,  AZDEN: 
300  $19  95f  MEW  PACKS"  ICOM:  PB5 
$43.95,  BP8S  $5895,  YAESU:  FNB2  $1 9.95, 
FNB10S/FNB12$44  05,  SANTEC:  142/1200 


$2295.  TELEPHONE  /  PAGER  &  COMMER- 
CIAL PACKS— FREE  CATALOG.  Add  $3 

Shipping/order.  PA+6%,  VISA-M/C  -h$2. 
CUNARD,  R.D.  6  Box  104,  Bedford  PA 
1 5522  (814)  623-  7000.  BN6628 

ROSS'  $$S£  USED  March  SPECIALS:  KEN- 
WOOD TS  930S/WAT  $1399  90,  BC-10 
$35  90,  TR  84Q0  $219,90,  TI-M5AT  $249.90, 
SP-180  $49,90,  TR-35O0  $l89.90r  MS-1 
$28.95.  ICOM  tC-900  $379.90,  SM-2  $32.50, 
IC-SM5  $29.90.  IC  P32Q  $15990,  YAESU 
FT-&02DM/WCWFL  $699.90,  NC-15  $59.90, 
FRB-1  $12.90,  FRA-7700  $39.90H  FT730R/ 
YM-55  $229.90,  NC-BA  $65 .90,  ROBOT  400 
$289,90,  MIRAGE  3  10&  $99.90,  8-1016 
$199,90,  D-24  $139.90.  LOOKING  FOR 
SOMETHING  NOT  LISTED??  CALL  OR 
WRITE,  WE  HAVE  OVER  220  USED  ITEMS 
in  stock,  MENTION  AD,  PRICES  CASH,  FOB 
PRESTON.  HOURS  TUESDAY-FRIDAY 
9:00  TO  6:00,  9:00-2:00  P.M.  MONDAYS. 
CLOSED  SATURDAY  &  SUNDAY.  ROSS 
DISTRIBUTING  COMPANY,  78  SOUTH 
STATE,  PRESTON  ID  83263.  (208)  852- 
0830.  BNB654 

WRITTEN  EXAMS  SUPEHEASY.  Memory 
aids  from  psychologist/engineer  cul  study- 
time  50%.  Novice,  Tech,  Gen:  $?  each.  Ad- 
vanced, Extra:  $1 2  each.  Moneyback  guaran- 
tee. Bahr,  Dept  73-6,  1196  Citrus,  Palmbay 
FL  32905.  BNB691 

ROSS'  $$£$  NEW  March  SPECIALS:  KEN- 
WOOD TS-440S/WAT  $1169.90,  TM-2530A 
$409,90,  TS-950SD  $3719.90,  TM-231A 
$35990,  SM*230  $B4@99,  TS-811A 
$1034-90,  TS-711A  $B39  90,  TM-701A 
$479.90,  TR-8400  $369-99,  ICOM  IC-901 
$1019  90,  fC  735  $969  90,  EC-471  H  $979.90. 
IC-471A  $709  90,  IC-751A  $1449-^  IC- 
228H  $4 19. 50,  IC-38A&HM  14  $328.99,  IC- 
37A  $329.99,  YAESU  FT-757GXII  $945.90. 
FT-736R  $154990.  FT-41 1  $309.90,  FT- 
209RH  $276,99,  FT  470  $424.90^  HEATH  KIT 
SB- 1000  $679 .90,  HN-31A  $21.90,  HD-1234 
$27.90,  HD-1250  $119.90,  HD-1416  $22.90, 
HWS*24HT  $449  90,  AEA  PK-232MBX 
$304.90,  PK-88  $119,90,  MM-3  $159,90, 
ROBOT  BOOH  $299.99,  800CH  $579.99.  ALL 
LT.O.  {LIMITED  TIME  OFFER)  LOOKING 
FOR  SOMETHING  NOT  LISTED??  CALL  OR 
WRITE.  Over 9004  ham-related  items  in  stock 
for  immediate  shipment.  Mention  ad,  Prices 
cash,  F,0,B,  PRESTON.  HOURS  TUES- 
DAY-FRIDAY 9:00 TO 600,  9:00-2:00  P.M. 
MONDAYS.  CLOSED  SATURDAY  &  SUN- 
DAY ROSS  DISTRIBUTING  COMPANY,  70 
SOUTH  STATE,  PRESTON  \D  83263  [206) 
852-0830,  8NB709 


$50  PACKET  DIGICOM  >64— software 
based  PACKET  for  the  Commodore  64,  Soft- 
ware is  public  domain  and  requires  a  modem 
for  the  G-64  which  is  provided  by  our  kit, 
Board  plugs  directly  into  cassette  port  or  re- 
mote mounted  via  cable,  both  connectors  in- 
cluded. Power  derived  from  computer.  Uses 
7910  chip— no  alignment  required.  Switch  al- 
lows HF  or  VHF  operation.  Order  Kit  #154  for 
$49.95  or  Assembly  #154  for  $7995,  both 
include  FREE  DISK  Add  $2.50  s/h.  A  &  A 
Engineering^  2521  W.  LaPalma,  0K,  Anaheim 
CA  92801.  (714)  952-2114.  MC  or  VISA  ac- 
cepted. BNB732 

HAM  TRADER  YELLOW  SHEETS.  In  our 
28th  year.  Buy,  Swap,  Sell  ham  radio  gear. 
Published  twice  a  month.  Ads  quickly  circu- 
late, no  long  wait  for  results.  Send  business 
size  SASE  for  sample  copy,  515  for  one  year 
(24  issues),  P.O.B  2057,  Glen  EllynIL  601  SB- 
SOS?  or  P.O.B.  15142,  Seattle  WA  961 15. 

6MB741 

$$$$*  SUPER  SAVINGS  SSSSS  Electronic 
parts,  components,  supplies,  and  computer 
accessories.  Send  $1.00  for  a  one-year  sub- 
scription to  our  catalogs  and  their  supple- 
ments. Get  on  our  mailing  list,  (214)  343- 
1770.  BCD  ELECTRO,  Dept  73,  PO  Box 
450207,  Garland  TX  75045.  WE  ALSO  BUY 
SURPLUS.  BNB749 

HAM  RADIO  REPAIR  all  makes,  models.  Ex- 
perienced, reliable  service.  Robert  Hall  Elec- 
tronics, Bo*  280363,  San  Francisco  CA 
94128-0363(408)729-8200.  BNB751 

WANTED:  Ham  Equipment  and  other  proper- 
ly. The  Radio  Club  of  Junior  High  School  22 
NYC,  Inc^  is  a  nonprofit  organization,  grant- 
ed 501(C)(3)  status  by  the  IRS,  incorporated 
with  the  goal  of  using  the  theme  of  ham  radio 
to  further  and  enhance  the  education  of 
young  people  nationwide.  Your  properly  do- 
nation or  financial  support  would  be  greatly 
appreciated  and  acknowledged  with  a  receipt 
for  your  tax  deductible  contribution.  It's  eas- 
ier, faster,  and  usually  more  profitable  to  do- 
nate than  to  sell.  Most  important,  your  help- 
ing. Join  us  on  the  "Classroom  Net"  7,230  at 
1200  UTC  and  21 ,395, 1 330  UTC,  daily.  Write 
us  at:  PO  Box  1052,  New  York  NY  100O2. 
Round  the  clock  Hotline;  (518)  674-4072 

BNB762 

INDIVIDUAL  PHOTOFACT  FOLDERS.  #10 
to  #1400.  $4.00.  #1401  up,  $8.00,  Sam's 
books,  57.00.  Postpaid.  Allan  Loeb,  414 
Chestnut  Lane,  East  Meadow  NY   11554. 

BNB766 

HAMLOG  COMPUTER  PROGRAM  Full 
features.  16  modules.  Auto-logs,  7-band 
VYAS/DXCC-  Apple,  IBM,  CP/M,  KAYPRO. 
TANDY,  CHS  $24,95- 73-KA1AWH.  PS20t5. 
Peabody  MA  01 960.  BNB775 

LAMBDA  AMATEUR  RADIO  CLUB  Interna- 
tional amateur  radio  club  for  gay  and  lesbian 
hams.  On-air  skeds,  monthly  newsletter,  and 
annual  gathering  at  Dayton,  PO  Box  24810, 

Philadelphia  PA  191 30-  BNB81 2 

DOSSAT  SATELLITE  TRACKING  PRO- 
GRAM $39.95.  ISM-PCs/compatibles,  graph- 
ics and  tabular  output,  realtime  and  predic- 
tion modes,  rotor  controller  support. 
geosynchronous  (Phase  tV)  tracking,  Satel- 
lite Software,  PO  Box  37.  Redmond  WA 
98073 .  (206)  S68~  1 040 .  B  NB835 

FIELD  TELEPHONES  wanted  Working  or 
not.  Randy  POB  546,  Handle  WA  98377. 
(206)497-7233.  BNB8G5 

MACINTOSH  SOFTWARE:  Send  for  into  on 
exciting  ham  radio  programs.  ZCo  Corpora- 
tion, PO  Bo*  3720,  Nashua  NH  03061 .  (603) 
888-7200.  FAX  (603)  888-8452         BNB874 

DISCOUNT  BOOKS,  SCANNERS,  ANTEN- 
NAS; We  have  radio  books  and  frequency 
books  by  TAB1  $AM"s,  ARRL,  CRB,  Mc- 
GRAW  HILL  and  others,  many  at  discount 
prices.  FREE  catalog.  DOYLE  COMMUNI- 


CATIONS, Dept.  B390,  Route 8  Box  18,  Lake 
Pleasant  NY  12108.  (518)  548-5515. 

BNB885 

LOW  COST  HAM  GEAR,  SASE  for  free  list. 
WA4DS0,  3037  Audrey  Dr.,  Gastonia  NC 
28054.  BJMB880 

SURPLUS  CATALOG.  72  pages  $2.  Sur- 
plus, PO  Box  276,  Alburg  VT  05440. 6NB8&1 

WANTED:  All  types  of  Electron  Tubes.  Call 
toll  free  1  (BOO)  421-9397  or  1  (612)  429- 
9397,  C  &  N  Electronics,  Harold  Bramstedt, 
6104  Egg  Lake  Road,  Hugo  MN  55033. 

BNB900 

10  MTR  FM  HYGA1N  CB  BOARD  with  ft* 
structions  $9,95.  FM  DET  KIT  $7.00  40 
Channel  Switch  £5  00  Crystal  S500.  SQJ 
VOL  Pots$2,00/pair,  All  for  $24  95  plus $2.00 
StH  MORNING  DISTRIBUTORS,  PO  BOX 
717,  HIALEAH  FL  33011.  (306)  884-8686. 

BNB902 

DIGITAL  AUTOMATIC  DISPLAYS,  Be 
specific.  45C  S.A.S.E.  GRAND  SYSTEMS, 
Dept.  A,  PO  Box  3377,  Blaine  WA  98230. 

BNB90B 

HAM-SOFT— Public  Domain  Software  For 
Amateur  Radio,  Hundreds  of  titles,  lowest 
prices,  satisfaction  guaranteed!  IBM,  C-64. 
MAC,  VGA  Graphics,  more.  Catalog  $1.00 
refunded  first  order.  HAM-SOFT,  PO  Bo* 
2525,  Morgan  City  LA  703Q1 ,  BNB909 

HAM  SOFTWARE  IBM/Compatibles  10  disks 
$26.95,  MC/VISA/Discover.  NSABV  EAPCO/ 
7f  PO  8ok  14p  Keller  TX  762480014,  (817) 
498-4242.  Order  Only  1  (800)  869-7208. 

BNB91 1 

ELECTRON  TUBES:  A!l  types  &  sizes  Trans- 
mitting, Receiving,  Microwave.  .Large  in- 
ventory  =  same  day  shipping.  Ask  about  our 
3-5001  special.  Daily  Electronics,  PO  Box 
5029,  Compton  CA  90224.  (800}  346-6667. 

BNB913 

WANTED:  ICOM  IC-221TS-  Cliff  W6WBK. 
2242Cerri!tosRd.,  0177,  Santa  Fe  NM  87501. 
505-473-2916.  BNB915 

HAM-SWL-SCANNEFI  BOOKS,  Catalog  $1 
Tiara,  PO  Box493/Si  Lake  Geneva  Wl  53147. 

BNB916 

COMMODORE  64  HAM   PROGRAMS— 

8  disk  sides  over  200  Ham  programs  $16-95, 
25c  stamp  gets  unusual  software  catalog  of 
Utilities,  Games,  Adult  and  British  Disks. 
Home-Spun  Software,  Bon  1064-B8,  Estero 
FL  33928.  BNB917 

100  QSL  CARDS  S9I  Snipping  included. 
Free  samples.  Shell  Printing,  KD9KW,  PO 
Box  50 A.  Roc kton  I L  61 072 .  BNB921 

EASY  PCBs  using  our  popular  transfer 
sheets!  Inexpensive.  FREE  details.  PCBs, 
Dept,  HI,  Box  13534,  Kanata,  Ontario, 
Canada  K2K  1X6.  BNB923 

Barnstable  Radio  Club  will  hold  their  Annual 
Hamfest  Saturday  March  10, 1990  at  The  Oak 
Ridge  School  Sandwich,  Mass  Take  Route  6 
East  to  Exit  2  (RTE  1 30)  turn  Right  follow  RTE 
130  2  1/2  mites  Soulh  to  Quaker  Meeting- 
house Road.  Setup  B:Q0  AM  sellers  10:00  AM 
buyers.  Tables  $9.00  in  advance  $T0.0O  at 
door.  Amateur  Exams  will  be  given.  Contact 
Don  WA1AIC  508-778-5673  or  Henry  508- 
255-2818.  BNB924 

SLEP  SPECIALS  MILITARY  USM-207  FRE- 
QUENCY COUNTER,  LATE  MODEL  SOLID 
STATE.  0-500  KHZ  EIGHT  DIGIT  READ- 
OUT, HIGH  STABILITY  CRYSTAL  OVEN 
OSCILLATOR,  &ZE  19" Wx5,rHx  17"D,  LAB 
QUALITY/TESTED,  HAVE  QUANTITY 
$185.00.  ADD  SHIPPING.  WRITE/PHONE 
BILL  SLEP,  704-524-7519,  SLEP  ELEC- 
TRONICS COMPANY,  HIGHWAY  441, 
OTTO  NC  28763,  BNB925 
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SRC-10 

REPEATER/LINK 

CONTROLLER 


DTMF  muting 

!nl«4ligenl  JO'er 

Auxiliary  outputs 

Easy  to  inleriaea 

Alarm  monitor  input 

Telemetry  response  lone* 

Low  power  CMOS,  22ma  (d  12v 

DnMilod  application  manual 

Programmable  COS  polarities 

Repeater  ft  link  courtesy  tones 

Synthesized  link/ remote  base  capability 

$149.00  '"JKES" 

CREATIVE  CONTROL  PRODUCTS 

31  $5  BunllTig  Avenue 

Grand  Junction.  CO   BlSOa 

(3031  434-9405 


CIRCLE  306  ON  READER  SERVICE  CARD 


-  Discover  — 

CAROLINA  WINDOM 


80-lOM 
Use  txansmatch 
132   overall 
Matching  Xf  MR 
Line  Isolator 
Vert  Radiator 
Coax  fed 
Assembled 
S6995 


High  performance 
Proven  Results  ^ 
$70  Beam? 


Tfour 

Passport 

ToawarkJ 

OfnmrldvsS 

And  «*c*pl»flflai 
Mr  wtrc  •niaoijaa 


Rtlga*0  new  ba'unt 
Futiraeif.e  or  HF.  VMf 
mobile  »ntenn«9  ducht.  wire. 
cq^n,  parti.  &ner  acce»*on#i 


SEE  WHAT  WE'RE  DOING  NOW! 

Contact  Jim,  W4THLJ — frre  discount  catalog 
Send  3" 1  Cor  catalog  by  l  si  Clan  mall 
Bon  6159.  Portsmouth.  VA  73703 
[Dealer  Inquiries  Welcome) 

804*484*0140  

CAROLINA  WINDOM 

SEE  THESi-VIRW  IN  DECEMBER  8&  HMAGAZtNE 
Enthusiastic  users  &ay  it's  the  best  wire  antenna.  Outper- 
forms wire  antennas  previously  used.  Knock-you  socks -off 
performance  on  80-10.  A  $70  beam? 

]f  you  hear  one,  you'll  want  one. 
Made  with  pride  by  the  RADIO  WORKS  in  V  A/USA 


CIRCLE  150  ON  READER  SERVICE  CARD 


oill  1-880- KIL.L-T  VI  «•*•» 

*  l-BOa-V4V?S8't  * 

Go    Ahead...  Run  £KW    and 
f^l  SMILE,.,  YOU" RE  NOT  ON  TV* 


«>AETUHN   FOR   RETUHD    3U-4R^NTEC1>»« 
m    QN     ALL   TCE    PRODUCTS  «*t 


Ai:  UMIT^-TT 


«       m 

»  W 


T^-12 


*>24*H 


Fha  famous  BM  cable-TV  r  11  tar. ,  ♦,, 
Th*  TP-12  af f ectlva   phom    filter.  .  . 

TTw  KtS-1  AC  Una   filter* - 

CPvLc**,   Intludfe    all  shipping  costs) 

i4tl  Kama  limtmd  in  call-book  <up  to  SSfl  of  op«r> 
•  ueiiunt:'  ju«t    iind    u»   your   chwck    fceo*y     *nd 
WELL    SHIP  YOUR  ORDER   WITH    HO  DEL^Y 

f**l*o  COD,  UPS,  blua  naxt  d*y    °r  rED  *XP* 

CALL   C5125656-363S  FOR 

ENGINEERING    TECHNICAL    DISCUSSIONS 

TCE      LABS 

SSI©   5UW   RIDGE 


$38/1000 


plus  $2  00  shipping 


Thought  you  cuuldnt  afford  realty  good  QSLs?  These  cards 
will  change  your  mind'  High  Quality  RAISED  PRINTED  QSL 
CARDS  can  be  m  your  hands  for  only  4e  EACH!  Beautiful 
Glossy  Ink  on  Ivory,  Blue,  Gray  or  Yellow  671b.  Vellum  Bristol 
We  print  in  blue  ink  in  the  format  shown.  If  you  don't  want  the 
slate  outline,  we  can  remove  it  and  enlarge  the  c allsign  to 
balance  out  ihe  card  MQ  EXTRA  CHARGE  for  AftRL  ,  QCWA. 
AMSAT  logos  or  additional  wording  if  we  have  the  room 
Order  with  confidence;  these  cards  are  the  best  value  in  Ham 
Radio  today!  Your  satisfaction  is  guaranteed!  Questions  aboui 
our  other  cards  or  to  discuss  a  custom  DSL  are  handled  on 
our  Rag-Chew  line  (31 B)  443-7261  MasterCard  or  VISA  orders 

only  call  TOLL  FREE  1  -800-256-2 1  04 


NEW  YORK 


JAY  A  COHEN 

**             WWnwUlYMStl 

Ni 

c  M*E'                                     m>  ^"».i^»~ 

*- 

L  mM "" 

"- 

fP» 

i , 

•-*m-m' 

Network  QSL  Cards 

P.O.  Box  13200.  Alexandria,  LA  71315 
FAX:  (318)  445-9940 


CIRCLE  44  ON  READER  SERVICE  CARD 


HITACHI  SCOPES  AT  DISCOUNT  PRICES 


Digital  Storage  Scopes 

vx^osausri 


$2349.00 


ao««acwc  •£?-*?!  hMdtana     »r*    •*  o^a**.j-i 

hi  ;i*i  4jn  at  c*  **oi  tMTNar.  soa  «w  aapaa 


,i-«**  'X**a  aiaiu  w4wmw>E*    run) 

3  p«*>  «rt^»  **-  =^,  in  &■>*■  ■"«  mm*  Ma**  actvt 
i  v^aa  scaaaa 


V-212 

S435 


DClfiffisftfe 
Du^Chanmi 


*0C  ro  ioomh* 

•  Oust  Cftannai 

•  Dsisysti  Swa«p 

•  cm  Readout 

•  Sw«#d  T,m# 

•  Ai/CKanQing 

Utt  11595     $1,359   '^S^artrntv 


■  -  - .  z : v— . 

V-tOGS  ■QWHz 

v  ttoqa  -ooaauj 

y   "50  ?50Wz 


or 

QT 
OT 


JtV1 

r-V  i 

'  -  ■'  i 


tan  sa»*  Tf^sr**  *>-saaa 
rmrrhirtin  nmn 

CRT  nsaacuL  DVH  i 


IVOM 

HOW 

ItJIft 


ELENCO  PRODUCTS  AT  DISCOUNT  PRICES 


Hz  Dull  Trace  Oscilloscope 

$375 

MO-1251 


DMM 


*  r  cht 

•  Built  in 
compDUBfii  laslet 

*  TV  S^ric 


with  purchase  of 
ANV  SCOPE 


SCOPE  PROBES 

P-1  EHUM*    |j    tQp 
P-2  1D0MM*    ti    irji 


35MHz  Dual  Trace  Oscilloscope 

S495 

MO-1252 

•  High  iuminanca-B"CffT 

•  TmV  SBfiSM.vlty 

•  fiKV  Accoiarattor  Voitag 

•  lOna  Rim  Hme 
■  X-V  OfMtraln>n  *  Z  Ajiri 

•  Dalayad  Triggarmg  Svn»ep| 


Top  quainy  scopes  ai  a  very  ■aasonatiie  price  Contains  ah  ticHired  'e-aiur* h  Two  1*;  iQf  probes,  diagrams  and  manual  Two  yatr  giusranlea 


PRICE  SREAKTHRU 
on  Aulo  Ranging  DM*^5 

choose 
from: 

MDW-ltflO 

S24.95 

MDM-MB1 

$27,95 
S2995 


auto  sam«ai  Htvqat 
auvm  Caiw«ir 

Omhm  tucsa  1 1  o 


■ 


Trua  RMS  4^ 

DJgir  Mulilmaiar 

.-«.     W-7000 


05%  DC  Accuracy 
\%  flaiiaianc* 
wiih  Fraq  Ccu^ie-1 
and  daiuJia  case 


Bmch  DM  MS 


M  3500  M45O0 

S125  *      -    firs 


Wide  Bind  Signal  Gantralwi 

SG  9000       SI  29 

*M  Mooiuist^on  of  \KHt 
vanatHt  RF  owiCu' 

SO-WO0  wt|h  Dt^ta:  Dlaplrr 
and  i  WMkj  bulil  in  f  fsq  Cn  t3*« 


Dig  11a I  Trlpti  Power  Supply 


S249 

0  jdv  ai  IA 
0  20V  al  ^A 
sVat  5A 


XP-660  wiih  Analog  Mitirt  1175 


Four-Function  Frequoncy  Counter! 

F  100  1I0MH 

$179 

F  1000  1  2GH 

Fraqytncy.  Period.  Totalii*,  S259 

Sell  C^eck  wiih  High  Siablluari  CysTii  Oven 
OaciHaior,  fldsgn  LED  display 


WE  WILL  NOT  BE  UNDERSOLD! 
UPS  Shipping:  •lesiaksS'1. i-    ->_ 

($10  Max}  IL  Res .,  7%  Tax 


Mulltmalar  wfth 
Cspscltance  ami 
Translator  Taatar 

S55  CM-1500 

Rssdi  Voilu.  Ohms. 
,  Currtm.  CspacMo'S 
Transistors:  and 
Dmdei  *nn  ea*e 


AC  Current  Meier 
ST-1010 

I0Q0  Arret 

DaaflPMiHrt 

OsUnCut' 


OlQilal  Capadtanco  hfoter 
CM-1B60 

$58,95 

9  Ranges 


tpP-30.000ufd 
.5%  basic  accy 
Zero  ctjnlro' 


SoJdorlois  8  road  board  i 


9Q6  SMQW^ 


s*jo 

5  r 

.   "        i: 

9*3S 
c*M  aaissi 


*U0IO  G£NERAT0S 


$129 


LDadatrton 


H&Omtvmm 


Quad  Power  Supply 


2 70V  Mi  2 A 
12V  ai  ia 

Ftlltv  regif!a100  ana  *v  t1  ^* 

■  SV  ai  5  A 

5hr^i  circuil  protected  vw.m*m 

XP  575  Without  rnittri  £39.95 


GF-8D16  Function  Gsnerator 
with  Fraq   Counter 

$249 

Sine,  Squir#,  Triangle 
Pi*' BS.  flarnp.   7  (O  ?MM7 
p*ao  C&uni#r    i    lOWHr 

GF-8015  wUhout  Freq   Mttir  S17S 


C  &  S  SALES  INC. 

1245  Rose* nod.  Uttrfkld.  II   60015 

(»001  292-7111  (708*  541-0710 


Function  (So  no  rate* 

#9609 
SZB  S5 


Ital  LCR  Meter 
LC-lflOl 


I  lH  JDChH  I 
C«pt    tpi2Wd4| 


Q 


AC  C  lamp-On 

CuiamAsrar 

ST-2S5 

S25,00 

O-'OQOAAC 
sntOM 


Dtcida  Bioi 

*96Wor 

*9620 

H8  95 
«6io  *****  at* 
arsftansiu  t  i«Xoa 
ffszo  capacsv  f»n 

47W  to  lGUFD 


AM  FM  TRAFHSISTOR  FIAOlO  KIT 
wffli  TRAINING  COURSE 


AWFM  108 

526.95 


Mafcesagmii  \' 

scftoolprojKl 

M  Ttansstcrtt  *  5  Du»e$ 

t'Cyi*  *'•  1*4  0u4  -i  SyV^matc  anlir  un  an  wr*1 

i.jBd  PC  boanS  foi  am  wnoamanding  ol  lh»  How 
01  ?aao  ispnals.  Irorr.  irtt*nnj  tli  kpna^n  CpmpiM 
cglj'Sis  includsfi  >r  pflflt    PC  board  and  iran.ng 
Tia^ufii  Writ-ft  {Affl^tito1  kQli  "^^  "•  proud  ID  0* 
pur  W3u:  ma&1arp«c*$ 


7  Transistor  AM  RADIO  KIT  S16.96 


15  Day  Money  Back  Guarantee 
2  Year  Warranty 
WRITE  FOR  IRKE  CATALOG 


CIRCLE  &7  ON  READER  SERVICE  CARD 


CIRCLE  356  ON  READER  SERVICE  CARD 
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Atv 


Number  28  on  your  Feedback  card 


Bili  Brown  WBBELK 
Etktronics 
12536  T.R.  77 
Fmdfay  OH  45840 

ATV  Satellite 

Of  the  AMSAT  microsats 
launched  in  January,  WEBER- 
SAT  is  of  particular  interest  to  the 
ATV  community.  Built  by  students 
at  Weber  State  College  in  Ogden, 
Utah,  in  the  Center  for  Aerospace 
Technology  (CAST),  one  of  its 
main  goals  is  to  transmit  still- 
frame  images  of  the  Earth  and 
Moon  to  ground  stations,  using  its 
onboard  Canon  610  Color  CCD 
Television  Camera.  This  ought  to 
provide  us  with  some  spectacular 
space  views,  In  addition,  an  ATV 
receiver  on  1265  MHz  is  part  of 
the  package! 

Ground  control  stations  can  set 
this  satellite  up  to  either  send 
back  the  digitized  camera  image, 
or  switch  to  the  ATV  receiver  and 
digitize  any  ATV  signals  uplinked 
to  it.  In  essence,  (his  will  give  us  a 
store-and-forward  ATV  repeater 
with  the  capability  of  relaying  pic- 
tures to  any  part  of  the  world. 

Two  Types  of  Image  Downlink 

1 )  Packet  image  Data.  One  digi- 
tized frame  of  video  is  stored  from 
either  the  Color  Camera  or  the 
ATV  receiver.  Each  picture  takes 
about  166K  bytes  of  memory  and 
about  20  minutes  to  send  back  via 
1 200  baud  packet,  using  the  stan- 
dard microsat  PSK  data  format. 
The  image  data  is  stored  in  your 
home  computer  and  displayed 
with  a  program  which  should  soon 
be  available  from  AMSAT 

Since  20  minutes  will  normally 
be  longer  than  one  pass  over  your 
QTH,  you  may  have  to  receive  two 
passes  to  see  the  whole  picture. 
The  software  in  your  computer  will 
pick  up  only  the  data  it  needs  to  fill 
in  the  holes  on  the  second  pass.  In 
this  modet  just  one  freeze  frame 
image  wilt  be  sent  back  during 
several  orbits. 

Necessary  Equipment:  You  will 
need  a  70cm  SSB  receiver  and  a 
medium  gain  antenna  with  Az-EI 
mounting,  a  PSK  modem  {avail- 
able from  TAPR  or  PAC~COMM)+ 
a  packet  TNC,  and  an  IBM  or  com- 
patible PC. 

2)  Fast  Video  Download:  To 
produce  an  audio  signal  repre- 
senting the  digitized  image,  clock 
the  data  through  a  D-to-Aconvert- 
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er  on  the  spacecraft  at  a  rate  1 000 
times  slower  than  the  original  digi- 
tization. Then  send  this  audio  sig- 
nal out  via  the  narrowband  FM 
voice  channel  on  437.075  MHz 
(a  form  of  SSTV  not  directly  us- 
able by  a  regular  SSTV  convert- 
er). This  transmission  takes  only 
seven  seconds  per  picture,  and 
you  can  set  it  up  to  send  just  one 
image  during  the  pass,  or  to 
provide  a  continuous  acquisition 
and  relay  of  the  ATV  uplink. 

The  Fast  Video  download  will 
be  the  most  interesting  mode  for 
the  ATV  uplink  user,  as  you  can 
quickly  see  whether  your  signal  is 
making  it  up  to  the  bird.  You  need 
only  an  audio  tape  recorder  to 
store  the  images  you  receive.  This 
can  then  be  played  back  through 
an  inexpensive  audio  A  to  D  con- 
verter for  storage  and  display  on 
your  computer.  At  the  time  of  this 
writing  no  interfaces  are  available 
for  reaMime  display  of  the  fast 
video  downlink,  however  I  imag- 
ine it  won't  be  long  before  a  hard- 
ware interface  is  available  to  do 
this. 

Necesssry  equipment:  FM  re^ 
ceiver  on  437.075  MHz,  Turnstile 
or  J-Pole  antenna,  audio  recorder 
and  an  IBM  PC  or  compatible.  At 
Weber  State,  programmers  are 
writing  software  to  decode  both 
video  transmission  modes  using 
an  IBM  PC  supporting  various 
graphics  cards  (EGA,  VGA  and 
possibly  CGA).  Dr.  Robert  Sum- 
mers has  written  a  program  to 
print  out  a  high-resolution  image 
on  a  standard  dot  matrix  printer 


Photo  A  W8DMR  demonstrates  his  2-foot  dish  for  the  13cm  ATV  band. 


and  to  perform  some  filtering  and 
manipulation  of  the  image.  Other 
programs  written  by  Bob  Argile 
and  Chris  Williams  will  support 
the  compression  and  decompres- 
sion of  the  video  data  and  allow 
extraction  of  RGB  color  images 
from  the  digitized  image.  These 
programs  should  be  available 
from  AMSAT  during  the  Dayton 
Hamvention  in  April,  or  write  to 
AMSATT  PO  Box  27,  Washington. 
DC.  20G44. 

ATV  Uplink 

Initially,  uplink  attempts  will  be 
scheduled  with  the  satellite  com- 
mand center  at  Weber  State  or  by 
control  stations  around  the  world. 
This  is  necessary  in  the  Packet 
Data  downlink  mode!  as  the  satel- 
lite must  be  commanded  to  take 
up  lo  24  freeze-frame  images  at 
a  prearranged  time.  We  won't 
know  if  anything  made  it  to  the 
satellite  for  several  minutes. 

However,  in  the  Fast  Video 
downlink  method,  the  satellite  can 


Photo  8.  The  WEBERSAT  module  before  final  assembly 


be  programmed  to  snatch  an  im- 
age, send  it  down  in  seven  sec- 
onds, and  then  repeat  the  cycle.  In 
this  mode  a  prearranged  sched- 
ule won't  be  necessary,  and  it 
should  allow  many  stations  to  re- 
lay through  the  satellite.  To  relay 
just  one  station's  picture  to  the 
other  side  of  the  world,  the  control 
station  will  have  to  program  the 
satellite  to  digitize  and  hold  the 
one  frame  for  as  many  passes  as 
desired.  The  beauty  of  this  satel- 
lite is  that  it  is  totally  program- 
mable in  many  different  configu- 
rations. 

What  will  it  take  to  uplink?  The 
satellite  win  be  about  310  mites 
away  at  closest  approach  during 
an  overhead  pass.  It'll  be  over 
1 500  miles  distant  on  the  horizon. 
Since  the  ATV  receive  system 
consists  of  a  dipole,  it's  going  to 
take  a  lot  of  power  to  uplink  a  de- 
cent picture  to  the  bird.  Your  best 
chance  is  to  wait  for  a  high  eleva- 
tion pass  and  hit  it  with  all  you've 
got  into  an  Az-EI  steerable  array, 
Use  a  targe,  high  contrast  callsign 
(black  tetters  on  white  back- 
ground or  vice  versa). 

Predictions  and  Actualities 

Path  loss  calculations  for  1265 
MHz  have  been  made  which  indi- 
cate that  to  achieve  a  somewhat 
snowy  P3  to  P4  picture  with  some 
color  will  require  a  100  watt  trans- 
mitter into  a  22  dBd  gain  antenna 
system  (4  stacked  yagis  or  a  4-foot 
dish).  18  watts  into  the  same  22 
dBd  gain  antenna  will  give  us  a 
snowy  P2  at  best,  and  sync  bars  at 
the  maximum  range.  If  you  have 
an  1 8  watt  transmitter  and  just  one 
yagi  (approx.  16- 18  dBd),  you  still 
might  get  a  discernible  picture 
(P1)  into  the  satellite  at  closest  ap- 
proach. 

Tests  at  Weber  State  have 
shown  that  a  10  dB  C/N  signal 


LOGWRITE" 

Are  ymi  lir«l  of  wd*lirtg  your  timr  and  money  on  sub  par 
logging  program*1  Bring  your  station  into  the  compujor  Jigc 
with  LOGWRITE.  ihe  qualify-  menu  driven  u*cf  friendly 
logging  program  written  by  Ed  Troy  (NG3VI  LOGWRITE  ■> 
ike  perfect  Accessory  &»  l*w  complete  ham  station  11  kimpli 
F»e*  ymir  operation  and  gives  you  ibr  competitive  edge  in 
omlttting  and  DXing  LOGWfttTE  traits  with  all  IBM  fC* 

and  jmfnpfftftrffl 

LOG  WHITE*  unique  split  screen  feature  allows  for  umufrj 
oeout  Jogging  and  teat  processing.  Logging  features  include: 

■  lnsuni  cjilwsfn  or  prefix  search 
-Pnnt  YAvX  or  View  records 
-Plenty  of  room  foe  notes  k  addresses 
-Autocnalic  time  iLuc  ■lamping 

Text  ptoceisar  features  a  utomaLc  ward  wrap  butapace  cor- 
rect, and  scrolling  Ttirow  away  yowr  pen  and  paper' 

Toqrder  your  copy  of  LOGWRITE  complete  with  instruction 
manual  send  124,95  [ft  residenis  add  S  |  50»l«  tajif  to: 
Aero*  pace  Consulting 
P-0  ttoi  536.  Buckinghjm   FA  'l  49 12 

30  day  money -back  guarantee 


iPlediie  spei-ity  3,5  Of  5-25  inch  floppy] 


OSCAR  MODE-J  FILTERS 


PREVENT  DESENSE  OF  YOUR  DOWN-LINK  RECEIVER 


^^Li 


$9500 


CIRCLE  88  ON  READER  SERVICE  CARD 


SPY  ON  THE  EARTH 


See  on  your  computer  screen  what  6  US. 
Russian,  and  Japanese  environmental 
satellites  see.  Learn  data  acquisition  and 
computer  imaging.  Make  money  selling 
acquired  data,  Makes  terrific  science 
project.  We  manufacture  and  sell  all  the 
equipment  you  need. 

In  business  since  1956- 
For  complete  details  dial  our  electronic 
bulletin  board  anytime. 

300-2400  modem,  8  bits,  1  stop, 

no  parity;  (718)740-3911. 
Voice  8  AM-1PM;  (718)468-2720. 

Vanguard  Labs,  Hollis,  NY       | 


MMf20O-7  $55.00  PSf432 

(usually  sufficient)  (for  extra  protection) 

I.L  @  145  MHz  O.BdB  I.L.  0  435  MHz  0.1  dB 

Loss  ®  435  MH2  40  dB  mm  Loss  @  1 45  MHz  70  dB  typ 

Send  75c  (3  stamps)  for  detailed  specs  on  all  VHP  &  UHF  products.  Shipping  FOB  Concord.  MA 
am  PRICES  SUBJECT  TO  CHANGE  WJTHOUT  PRIOR  NOTICE 

afM     SPECTRUM  INTERNATIONAL  INC.  (508)  263-2145 

S^fcB     P.O.  Box  10845,  Concord,  MA  01742,  USA 
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AMATEUR  RADIO  AND  COMPUTER  EQUIPMENT 


omm 


Mute  M. 


nc. 


800-942-8873 


O  KENWOOD 

I  COM  >B*"bon    ^fcoocept, 


(Ol'ftillifi 


CIRCLE  79  ON  READER  SERVICE  CARD 


AND  MUCH  MORE 


1057  East  2100  South 

Salt  Lake  City,  UT  84106 

801-467-8873 

CIRCLE  343  ON  READER  SERVICE  CARD 


MAGGIORE  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 


Repeaters 
Links 
Remote  Base 

VHF,UHF 
Receivers 
Transmitters 
•Antennas 


Standard  and 


Controllers 
•Standard  and 
Computerized 
Auto  Patches 
•Duplexers 


Hi  Pro  E 


EXPANDABLE  REPEATER  SYSTEM 


•  A  NEW  CONCEPT  IN  REPEATER  DESIGN,  THE  Hi  Pro   'E"  IS  AN  EXPANDABLE  REPEATER  WITH  THE  FOLLOWING  FEATURES  A  BASIC  REPEATER  WHICH  WOULD  IN 

CLUDE  A  COMPLETE  RECEIVER,  TRANSMITTER,  COR,  FRONT  PANEL  CONTROLS  AND  INDICATORS,  LOCAL  SPEAKER  AND  MIC  JACK  AND  CAPABLE  OF  FUTURE 

EXPANSION.  ALL  HOUSED  IN  AN  EXTREMELY  RUGGED,  ENCLOSED,  1WNCH  RACK  MOUNTABLE  CABINET 

•  THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTER- PURCHASE  ADD  ON.  THE  ADD  ONS  ARE— HIGHER  POWER.  1 107220  VAC  POWER 

SUPPLY,  IDENTIFIER.  AUTO  PATCH,  OR  COMPUTER  CONTROLLERS  IN  ADDITION  TO  THESE  ADD  ONS  AN  ADDITIONAL  RECEIVER  AND  TRANSMITTER  CAN  BE 

MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  LINKS,  REMOTE  BASE  OR  DUAL  BAND  OPERATION,  ETC. 
AN  EXTENSION  PANEL  IS  AVAILABLE  FOR  LOCAL  MONrTORING  OF  THE  REPEATER  AND  CONTAINS  ALL  NECESSARY  METERING.  STATUS  LfGHTS  AND  INDICATORS.  ALL 
ADD  ONS  ARE  AVAILABLE  FROM  THE  COMPANY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS. 


600  Westtown  Rd. 


MAGGIORE  ELECTRONIC  LAB. 
West  Chester,  PA  1 9382         Phone  (21 5)  436-6051 


Telex  499  0741  MELCO 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 


*  ALL  NEW  KITS  * 


2  MTR  &  220  BOOSTER  AMP 

Here's  a  great  boaster  lor  any  2  meter  or  22Q 
MHz  hard-field  unit,  These  power  boosters 
deliver  ovet  30  watts  of  output  allowing  you 
to  hit  the  repeaters  full  quieting  while  the  low 
noise  preamp-  remarkably  improves  recep- 
tions. Ramsey  Electronics  has  sold  thou- 
sands of  2  mlr  amp  IKils  but  now,  we  offer 
completely  wired  and  tested  2  mlr  as  well  22u 
MHz  units,  floth  have  all  the  features  of  the 
high  priced  boosters  at  a  fraction  of  trie  cost. 

PA-IQ2  MTR  POWER  BOOSTEfT  (10  X  power  gam) 

Fully  wired  &  Jested 569.95 

PA  ?Q  220  Mrtz  POWER  BOOSTER  (6  X  power  gam) 

FuFly  wired  &  tesied , . S69.95 


* 

r 


•  30  WATTS  OUTPUT 

•  LOW  NOISE  PREAWP 

•  LOW  COST 

•  RUGGED  CAST  ALUMINUM 

CASE 

•  ONE  YEAR  WARRANTY 


Compare 
kil.SG-7 


PERSONAL 
s89.95  RADAR 


hew  low  cos]  mica  wave  Soppier  radar:  kit  "docks"  cars, 
plantis,  Licais  horses,  bike^fcasebaNS  models,  funnel or 
Vi  Myall  y  a  ny  I  hi  ng  that  moves  Operates  a  1 2.6  GHz  wi  th 
oyer  1/4  mllVranrJe;  LED  digital  readoui  displays  sp-serts  in 
miles  p*f  nour.  fciluii'-eters  per  hour  or  Heel  pe?  second 
Earphone  output  permits  listening  to  actual  dmtijftf  sWft 
Uses  iwo  l  lb  c  ollee  cans  for  a  nt en  na  ■  not  i  ncluded ;  a  rd 
runs  on  UVDC  £asy  to  buito —  alimir.r-nwavpckcuiT'y  is 
PC  strip  ime  KiM  neludes  deluxe  A&S  piasi  lc  case  wi  th 
speedy  graphics  1*i  a  prOlflsSionaL  looh  A  irt*y  USeluJ  and 
luH-O^r-^un  Skit 


RADIOS 


20, 40  &  80  METERS 
HAM  RECEIVERS 

Sensitive  all  mode .  AM.CW.  SS9  receivers  1or3.5—4.0  or  7.0— Z5MH?  Directconv^sion  design 
vsing  NE602 IC  as  Matured  inOSl  and  AflflL  handbooks  Less  than  1  juv ssrisilhflty  varaciei 
diode  tuned.  50  mw  audio  output.  Runs  on  9V0C  has  RF  gain  control  Tbis  bll  is  v*ry  easy;  60 
tiui  Id .  tats  ol  ton  and  educate  na  I  - ,  deal  lor  the  fceginrw  or  (he  old  pr  d.  The  op  I  iona  I  matching 
:ase  kh  features  aruQ-ged  ABS  olasbc  cast  wim  screened  graphics  Included  are  margined 
aluminum  it  nobs  lor  a  well-fmisned  professional  look 
Z)MTP  40WTR  fflMTR  Ftecnivur 

SB5  *24.95  SJ5  »24.95  SBi  *24.95  S    *12.95 
QRP  TRANSMITTER  KITS.  20, 40  &  80  METERS 

OpEratea  mini  nam  shack  Trwse  IrttfeCW  nigsaro  ideal  mates  tooui  40  and  60  meter  receivers. 
Features  mciude  smooth  ^afsaDle  tuning,  onu  watt  vulflul  and  excel lenl  keying  characterises 
Ryns  on  t?  VDC  and  is  VSWft  protected  See  how  far  you  can  stretch  your  stgnal  whh  one  of 
thest  mi  mi  rigs  Optional  A&5  cases  are  available 
2d  MTR  40  MTR  DO  MTR  Cass 

SSS  *29.95  3S£  «29.95  8$S  *29.95  £»   *12.95 


AIRCRAFT  RECEIVER  KIT 


Hear  welting  aircraft  communications— pick*,  up  planes  op  lo  100  miles  away  Receives  (10— 
136  Mto  AM  ail  band,  v-araclo/  tuned  superftel  design  witti  A&C.  ceramic  lilter  and  adjustable 
Squelch  Runs  On  OV  battery  50  rtnV  audio  oulput.  1  ^v  sensiUvhy  Optional  matching  A 05  pSasIc 
case^ls  you  ta*e  it  anywhere  leatures screened  gfaehjCE- and  machine  aluminum  knobs  1 0r  a 
"eil  pro1ession.il  look  Coma-art    great  f it  nnshAwsor  lor  |usi  piyjn  hanging  around  |tie 
airport 


Complete 
kit.  AM 


524.95 


Receive^  case 
kit.  CAR- 1 


1 12.95 


SHORTWAVE  RECEIVER  KIT 

A  I  antasnc  rece  iver  mal  cap tur  es  tii-c  wo :  iu"  wi  th  ju  si  a  G"  ante  nn  si  Receives 
4- 11  MHz  in  2  MHz  bands,  varaetor  tuoed. superset  design  #11  h  AGC,  RFgam  con- 
tra i  and  5Q  mw  audio  output.  Uses  new  Signeiics  rtiixei  chip  foi  less  than  a  microvilli  sensitiv- 
ity, runs  rj-  9'i'  hatter y  This,  is  a  fascinating  scotit.  school  or  duo  project,  and  will  provide  hours 
ofluneventoiiie  m'osl  s*nousDX'er  Attd  ttie  optional  case  hit  and  you  t%ave  a  real  nice  looking 
startwaveset        CgniphJtB  Receive;  case 

kil  SR-1       *£**-U3  kl|  CSB-1 


s  12.95 


PACKET  RADIO 

Common  or  eD6<l.l"i£r3oackei  radio  interlace  Uses  famous  Germaa  Digbcdni  soli  ware  Fea  lures 
tKAfttC-ctiip  senior  r^liafele  operation—  mn^HF  ru  VHF  tanas  include  FREE  disk  soli  ware.  PC 
ooafd.  all  necessary  p&rls  arm  lull  ^ocumentatlori  CJlfl  flE 

Complete  kit,  PC- 1     **t3j,?Ju 

FM  COMMUNICATIONS/ 

2  MTR,  10  MTR  &  220  RECEIVERS 

Sensitive  superhal  FM  receiver  Junes  any  5  MHz  segment  of  band  Listen  to  ham  operations, 
higft  band  police  calls,  weather  or  mobile  phone  wits!  Easy  to  build  r&ce^er  Jealures  varattor 
tuning,  IC  mixer  stage,  ceramic  IF  1ilt*-rs  and  dual  conversion  design  with  adjustable  squelch. 
Less  than  1  //v  sensitivity,  runs  on  9  V  battery,  with  50  mw  audio  output  Optional  AflS  case 
with  Sv'eenisd  graphics  and  machined  aluminum  knobs  provide  a  nice  professional  look. 

>W~>  10  MTR  22DMHi  Beceiw 

-U    129.95  EU    *29.95  I™    *29.95  SW*  *12.95 


NEW  MINIKITS-NEW  MINIKITS 


BROADBAND 

PREAMP 

A  sensitive  all  purpose 
preamp.  ideal  tor 
scanners,  TV  sets.  VHF 
UHF  figs,  counters.,  elc. 
Features  low  wise  4  db 
NF  30  dti  gjiiiv  !Dft 
KHz— iSHropenuon 
Runsonft-I^VDC.  &0 
ohms  input 

Complete    ««  m  nc 
kii.  &A-7    *I1.SKJ 

LIGHT  BEAM 
COMMUNICATORS 

Transmits  inoduiated  mlrared 
ligntup1o3dleet  withoul  lenses, 
up  to  If  A  mile  using  tenses.  Uses 
30  KHz  earner  tor  Hum -free  opera- 
tion, transmits ihru  windows,  etc 
Ideal  lor  bugs'  pi  listening  to  IR 
rcmo'e  consols.  Trans  milter  has 
sensitive  rnikempul.  receiver 
uses  PIN  deiecior  and  drives 
speaker  output  U  nits  ope  rates  o  n 
9-1ZVDC 

Transmitter  kil. 

m              sg.95 

Receiver  kil              *n  nc 

lb- 5            *3.yo 

HIGH  POWER  FM 
WIRELESS  MIKE 

A  high  power  unit  lftal  will 
nansmd  up  to  1  ,'2  milt  to  any 
fm  bnoadcasi  radio  Sensitive 
input  accepis  any  lypeol 
mike,  will  pick  up  normal 
voices  10  leei  away  using 
fhe  available  mini -electric 
mtke  can ndoe.  Operates  on 
9-1?  VDC 

FM.4)(il         S  12.95 

Sensitive 

microphone        *  r±  flC 

cartridge              4l*"D 

ITii 


Quality  Test  Gear  &  Electronic  Kits  for  Professionals  and  Hobbyists 





e«-.ir.«"Ni:  at  ptf&\Mrvi5irp 


$4995 


w|rid  InEludrfli 
AC  idirilsr 
Pfl-2  kit  $39.95 


PR-2  COUHTER 
PREAMP 

The  PR-2  is  ideal  for  measuring  weak 
signals  from  « to  1,000 MHz*  Hat 
25 rib oam  ■  8HC connectors  •great 
ForSriJllingflF  ■  ideal  retejvervTV 
preamp  ■  3  db  NF 


$6995 

wind 

PS-£  kit  149.95 


$8995 


wired  lucludlt 
AG  adapter 


-2  AUDIO 
MULTIPLIER 

The  PS-2  is  handy  for  high  resolution 
audio  resolution  measuremenls, 
muliiptes  Up  in  frequency  *  greal  for 
PLtonfl  measurements  *  mulliples 
by  iOar  Kfi  *  0.01  Hr  resoEulian  & 
built-in  signal  preamp,' conditioner 


PS-IOR  1.5  GHz 
PRESCALER 

Extends  the  range  ol  your  presenl 
counter  to  1.5  QHz  •  2  stage  preamp 

•  divide  by  1000  circuitry  •  super 
sensitive  (50  mV  typical!  •  BNC 
connectors  •  t.5SHrk  I.SMHzoul 

*  drives  any  counter. 


COM-3 


$2795°° 


THE  COMMUNICATIONS 
SERVICE  MONITOR  THAT 
WORKS  HARDER  FOB  LESS. 


introducing  C0M^3,   the  new  service  monitor  designed  by  service 
technicians  for  service  technicians.  It  works  harder  for  less ...  giv- 
ing you  advanced  testing  capabilities  at  a  very  affordable  price. 
FEATURES  *  Direct  entry  keyboard  with  progr-arnmabEe  memory 
*  Audio  &  iransmitier  frequency  counter  *  LED  bar  graph  ire- 
quency/ error  deviation  display  »  0. 1-10.000  ^v  output  levels  ■ 
High  receive  sensitivity,  less  than  5  ^v  •  1Q0  KHz  to  999.9995MH? 
Continuous  frequency  coverage  ■  Transmit  protection,  up  to  100 
watts  •  CTS  tone  encoder,  1  KHz  and  external  modulation 


MINI  KITS-EASY  TO  ASSEMBLE- FUN  TO  USE 


TONE  DECODER 

Acomplete 
tone  decoder 
on  a  s  ingle  PC  board.  Features:  40*5000 
Hz  adjustable  range  v.a  20  turn  pot  volt- 
age iegu  lation,  567  IC.  U  5*1ut  for  tooch- 
tanebuTsi  deled  ion,  FSK.  etc.  Can  also 
be  used  as  a  slabselorw  encoder  Puns 
on  &  to  12  vo  Us 

Complete  Kii.ro- 1  $5-95 


40WATT2mtr 
PWRAMP 

Simplfl  Class  Cpower  amp  realures  S 
ti  mes  power  oain  1  W  in  lor  B  out,  1 W  i  n 
for  15out,5 W  in  \m 40W  Dut.  Max  output 
ol  50 W  incredible  vilue.  camprete  with 
on  parts,  less ca 5£  a nd  T-fl  rr?l ay 

PA-1,CWpwfampkil       $27.95 

Tfi-t.Rf«n5eiJt-F  relay  kit      6,95 


SUPER 
SLtUTH 

Asupei  sensitive  ampl  i- 
lierwhchwnl  pickup  a 
pin  drop  at  l&leel'  Great 
formomloringbabys 
room  or  as  general  pur- 
port a-mplitier.  Foil  2W 
nH50ulpui.runson6lo 
15  vd«£.  uses  8-45  ohm 
epeakw. 

g»-9Kn    $5.95 

60  Mr  TIME  BASE 
Runs  or.  5-15  VOC. 
Low  current  (25ma|i 
immr'month  accuracy 

TB-eKit     $5*50 

r&^Assy  $9.35 


COLOR  ORGAN 

SeenrusifcomealivelS 
ddle^ent  lights  1  lick  or 
with  music.  One  llghl 
cacn  ioi,  tugh  mid-rarvge 
allows  Eac^  in^ividu 
ally  adjustable  and 
drFves  up[Q  300  W.  runs 
onll&VAC 

ML-1HH.        $8.95 


¥WCE  ACTIVATED 
SWITCH 

Voiceactivate-dswJtch 
kit  provides  swilched 
ou  tput  with  currom  ca- 
pability y  pro  100mA 
Can  drive  relays,  I  ig  his. 
LSEDoreueiialape 
recorder  motor.  Run-on 
9VBC. 
VS-1KIT 

$6.95 


TELEPHONE 
TRANSMITTER 

I. ow cost  with  profes- 
sions i  per  ro  reliance  Fea- 
tures include;  self  phone 
line  power  Ed.  lunable 
Irom  76  lo  1DTJ  MHz. 
POUrilyanlisens^tive, 
compact &i Mi "'"j(  IV), 
easily  installs  a^ywi^e 
en  the  phone  line  or 
insr-de  the  instrument 
itself 
PB-1  KIT 

$14.95 


VIDEO  MODULATOR 

Converts  any  TV  lo  vl  deo  monitor.  Super          ft 
stable. tunable avercfi^  6. Runs an&-i5V   $1  £.£» 
accepts-  sld  video  signal.  Best  unit  on  the 
rrmi  kel i  Compete  kil  jm-7 


LEDBLINHTKIT 

Alternately  flashes  2 
jombnLEDs  Use  for 
njirrrrMps,  buttons 
wflrnriigpaneiligJi!£ 
RunsonSiol&volis 


BL-1  KII, 


$3.95 


UN  (VERBAL  TIMER 

proytteslbe  bairjic  parts 
anriPCPoardreouiredto 
provide  a  source  of  pre- 
cision liming  and  pulse 
generation,  itec-s  555 
time rlCa^O  includes  a 
langflGlpa^s  tor  must 
timifto  needs 

UT-5ftt    «0.90 


FM  RECEIVER 

For  by HE-in  applications 
ornobbveKpcrimenta' 
Hon  Fu H fled rjed  supers 
(lelfodyne.  receiver 
nHDrovoitsefiSltlvlly. 
107  MHz  1F,  Integrated 
Clrctih  detector,  50  mw 
a  yd  io  amplifier,  9V 
external  power  MUfce. 
operat  ion  on  standard 
FM  broadcast  band  as 
wglias  large  portions  on 
each  side,  com  part  (6" 
square],  lor  bug  detec- 
tion gr  reception 

*,KIT  $14.95 


MAOHLJlSrtH 

PrDducMiOUOsarsnai- 
tenng  and  altenti  on  rat- 
ting siren  likesound  U-an 
supplyuptni5watt5o1 
opnom  pus  audio  Runs 
on6^15VOC 


MB  1K>E 


S4.95 


WHISPER  LIGHT 

Aniniere^tingkn  small 
mike-picks  up  sounds 
and  converts  them  lo 
li^fit.  The  laude*  the 
ticund.  1  he  brighter  the 
light,  fncludesmike  com 
trols  u  p  to  300  W,  ru  ns  on 
rtOVAC  *-*- 

Wl-iKii  5b.9a 


TM 

WIRELESS 

MIKE 

fransmitsuploaOfl'to 
any  FM  broadcast  radio 
uses  anv  type  of  mike 
flunson"3to9V  TypefM- 
1  has  added  sensitive 
mike  peeasiip  stage 

FM-1KI1      $5.95 
FM-2KI1  $7.95 


fMMIHt 
MIKE 


A  super  htgh performance 
FM  wireless  mike  M1 
Transmits  a  stable  signal 
up  lo  300  yards  wi  In 
exception  ,u  aud  io  qual  Iiy 
by  means  o1  its  bu itt  in 
elecirelmike  Kii  includes 
case,  -mi  Jte,  on-Otf  switch, 
jnsenna.  battery  and 
super  msl ructions.  This  is 
the  finest  unit  avai  Id  U!«. 


FM-3-KH 


S16.95 


FM  3  Wired  and  Tesied 


19.95 


MICROWAVE 
INTRUSION  ALARM 

A  real  microwave 
dopoler  sensor  that  wik 
delecl  atiUfn^n  3&1ar  as 
10/ Teef  away  Operates 
on  1.3  EH?  and  is  nm 
afiected  by  heal,  ii-pjht  m 
vibrations  Drives  up  lo 
100  ma  ouipui.  normally 
open  or  closed,  run-son 
EYflC. 

Complete    »«««  ne 

kh. « 0-3    5lb,9b 


SIHEN 

Produces  upward  and 
downward  wait  5  W 
peak  audio  ourpul,  runs 
on  3-15  volts,  uses  3-^5 
onm  speaker 

Complete  M.SM  -3 

$3,95 


SPEECH  SCRAMRLER 

Commgnicalf  mtotai 
pnvacyoveryounele- 
pftDftfi  or  radio.  Thss 
scrambler  kil  features 
full  duplex  operation 
using  Vequencyi  n  ver- 
sion flunsojia^volt 
baltery.  floth  mrte  and 
line  or  speaker  output/ 
mr-uls  Easy  10  connect 
to  any  radio— telephone 
vserequiresftodkect 
connection!  Easy  to 
build,  uses  IC  D9M  cir- 
cuitry  Can  also  be  used 
lo  descramble  most 
com.  &cramblers 


»  *29.95 

^7MI-     12.95 


CT-70  7  DIGIT  525  MHz 


CT-90  9  DIGIT  GOO  MHz 


CfOO  QC     ttmin  iNCLUdts 

CT  50  8  DIGIT  600  MHz 


S1RQ  QR      "nwDihcufW* 

CT-125  9  DIGIT  1.2  GHz 


FREQUENCY  COUNTERS 


Bamsey  EKJctromcs  nas  Mew  nnnuTac(uring  electronic  test  gea  r  tor 
ov«r  10  years  and  is  -  ecognii  ed  lor  Its  lab  q  ua  h  ty  products  at  b  rea  k 
ttiroug  h  pr  ices.  All  ol  ou  r  counters  carry  a  full  one  year  w  arranty  on 
parts  aitd  labor  we  take  great  pride  in  being  the  largest  maniac - 
lure'  or  low  cost  counters  in  me  enure  USA.  Compare  speciltcalions 
Our  counters  are  lull  featured,  from  audio  to  UHF.  with  FET  htgb 
impedance  input,  proper  wave  shaping  crrcuilry  and  du*ablE  high 
quality  epnuy  glass,  plated-lhru  PC  Board  construction.  All  units  are 
1G0%  manufactured  in  iheU&A 


M  89.95 


ACCESSORIES  FOR  COUNTERS 


WIHLQINCLUDFS 


*  189.95 


WI1LB  INCLUDES 
ACADArTEH 


Telescopic  whip  antenna— BtoC  plug 
Hightmpedance  probe,  liofif  loading 
Low  pass  probe,  audio  use  ...... . 

Oireci  probe,  genera?  purpose  use  . 

Tilt  bail  for  CT-70. -90S  125  

Hicad  pack  for  CT-70. 90  4  125 


Ifl35 

ie  3-5 
1&% 

13.95 
3.95 
lis 


MODEL 

FflEQ  RAMfiE 

SENSITIVITY 

AGCOftACT 

DIGITS 

RESOLUTION 

PRICf 

tr-Td 

20  Hr-5&0  MH? 

<50nnrToi50rAHf 

1  PPM 

,.' 

1  •v.lOHz  100Hz 

139.95 

cT-ao 

10  Hr-BDO  MHz 

<10mv  To  150  MHz 
<  1&Qnw  To  BOO  M*7 

tPPM 

9 

Q.1H7.10HI.  100  Hz 

IB9.9S 

CT-50 

5Hs-BO0MHi 

LESS  THAN  25  nv 

1FPM 

a 

1Hz,  10Hz 

109,95 

CT125 

10KM.2&CH; 

<25mv(fflS0MHz 
<l5mv(a5O0MHi 
<rlOOmv@aOOMHz 

1PPM 

0.1HZ,1HI!.10HI 

109.99 

9 

Cf-90 

WITH  07  1 

OPTION 

10HZ-600MH? 

<10mvI&15OMHj 
<TSOmvTo600MH; 

0.1  PPM 

$ 

Q.IHt,  Wl.  10Hz 

1 

22950 

I  Via 


Vla^Je^Cofd 


VISA 


TERMS;  •  jalNlwii&n  ftuarantEed  *  emminelor  10 
day*:  H  del  pleased,  return  In  original  Irnrn  For  refntid  ■ 
add  cV'ii  fer  shipping  and  Insurance  lor  a  minimum  of 
SIO.DD  •  feislun  etlrj  15%  hr  turtacs  mall  *  COD  add 
K 75  ICrjQ  In  USA  only)  "  flTdera  under  $20.00  add 
11.50  *  MY  residents  add  T%  sales.  In  •  w  dap 
parrs  warranty  en  all  kilt  ■  1  year  parts  &  labor  wir- 
rintyM  all  wired  nulls. 

RAMSET  ELECTRONICS,  INC. 


PHONE  ORDERS  CALL 

716-924-4560 

FAX  716-924-4555 
793  Canning  Parkway,  Victor.  NT  14564 


CIRCLE  34  ON  READER  SERVICE  CAR[ 


Photo  C.  Drawing  of  WEBERSAT by  Dick  Jansson  WB4FAB,  AMSAT- 
NA.  Note  camera  lens  on  the  side  of  the  top  module. 


(about  P1)  can  produce  a  fair  pic- 
ture, particularly  after  performing 
some  image  processing  on  the 
data  with  your  ground  computer.  It 
looks  tike  it  would  take  a  100  watt 
transmitter  to  a  27  dB  antenna  {7 
foot  dfsh)  to  produce  a  virtually 
snow-free  picture. 

Don't  gfve  up  if  you  have  just 
one  yagi.  Comparing  predicted  re- 
ception to  actual  reports  from  the 
last  few  ATV  balloon  flights  over 
the  Midwest  showed  between 
5-1  OdB  improvement  over  calcu- 
lations. This  may  have  something 
to  do  with  the  way  the  eye  inte- 
grates noise  to  enhance  the  pic- 
ture. Although  the  satellite's  com- 
puter won't  see  the  picture  in  the 
same  manner  as  our  eyesf  it's 
possible  the  uplink  will  work  better 
than  calculated.  A  single  yagi  sta- 
tion may  do  much  better  than  ex- 
pected. It's  certainly  worth  a  try! 

Those  with  1265  MHz  transmit 
capability  who  would  like  to  ar- 
range an  uplink  schedule  should 
contact  Robert  Tvwggs,  Director, 
CAST,  Weber  State  College, 
School  of  Technology,  Ogden  UT 
84408-1805.  You  could  aiso  con* 
tact  me  at  the  above  address,  as 


we  are  working  with  Weber  State 
to  collect  a  fist  of  potential  uplink 
stations. 

Equipment  Sources 

Getting  started  on  1265  MHz 
ATV  Is  not  as  difficult  as  it  used  to 
be.  Ready-made  1  watt  ATV  trans- 
mitters, as  well  as  antennas,  are 
available  from  P.C>  Electronics, 
2522  Paxson  Ln,a  Arcadia  CA 
91006-8537,  Antennas  are  also 
available  from  Downeast  Mi- 
crowave, Box  2310,  R.FL#1,  Troy 
ME  04987;  Spectrum  Internation- 
al, PO  Box  1084,  Concord  MA 
01742;  and  Wyman  Research, 
R.R .#1 ,  Box  95,  Waldron  IN 46182 
(they  also  carry  a  line-up  of  FM 
ATV  transceivers  for  the  900  and 
1200  MHz  bands). 

Getting  a  fair  amount  of  power 
is  becoming  easier  with  amplifiers 
available  from  Downeast  Mi- 
crowave. One  of  these  Downeast 
units  fed  into  a  high-powered  tube 
amplifier  from  Hi-Spec  (PO  Box 
387,  Jupiter  FL  33468)  should  get 
you  above  1 00  watts.  If  you  wish  to 
roll  your  own  exciter,  see  the 
method  described  in  the  Oct,  '89 
and  Jan,  '90  issues  of  ATVQ 


about  how  to  achieve  a  stable  2  to 
6  watt  23cm  ATV  transmitter  us- 
ing a  P.C.  80  mW  test  generator 
combined  with  a  commercially 
available  M-57762  or  SC-1043 
power  brick. 

The  Higher  Bands 

ATV  activity  is  picking  up  in  the 
bands  above  70cm.  OSCAR  satel- 
lite users  will  find  it  fairly  easy  to 
join  in  the  fun  on  both  the  70cm 
and  23cm  bands,  as  they  probably 
have  good  antennas  and  low-loss 
feed  lines  already  in  place.  Those 
with  the  ICOM  or  Yaesu  1200  MHz 
satellite  rigs  will  find  that  it  only 
takes  a  plug-in  ATV  module. 

The  900  MHz  and  1200  MHz 
ATV  bands  provide  a  way  of  es- 
caping the  crowded  70cm  band 
and  enjoying  interference-free 
video  {although  some  FAA  and 
coastal  radar  produce  some  inter- 
ference). Even  though  the  path 
loss  is  higher  on  these  bands,  this 
usually  can  be  made  up  with 
higher-gain  antennas.  Coax  loss 
becomes  one  of  the  main  limit- 
ing factors  at  these  frequencies; 
therefore  mounting  preamps  or 
receive  converters  at  the  antenna 
produces  the  best  results. 

Many  70cm  ATV  repeaters 
have  an  output  (or  input)  in  the 
900  MHz  or  1 200  MHz  bands.  This 
gives  you  the  advantage  of  being 
able  to  see  your  signal  come  back 
through  the  repeater.  No  longer 
do  you  need  to  guess  how  well 
you're  making  it  into  the  system. 
With  one  station  transmitting  on 
439.25  MHz,  and  the  other  on 
910.25  or  1265  MHzt  full  duplex 
ATV  is  possible, 

DX  is  possible  on  the  1 200  MHz 
band.  One  of  the  longest  contacts 


recorded  on  this  band  for  ATV  was 
between  W5V0S  in  Texas  and 
WA4GRK  in  Florida  (941  miles)! 
At  these  higher  frequencies,  we 
can  experiment  with  FM  ATV  with- 
out interference  to  other  modes. 

Defrost  and  Broil 

Many  ATVers  are  using  con- 
verted TVRO  satellite  receivers 
to  view  these  signals,  Dave 
Pacholok  KA9BYJ  demonstrated 
at  the  Dayton  hamfest  that  you 
can  even  use  microwave  ovens  to 
send  high  power  ATV  on  the  2300 
MHz  band  ("defrost"  for  focal 
contacts,  and  "broil"  for  that 
rareDX). 

This  suggests  the  possibility  of 
using  cheap  MDS  converter  box- 
es for  receive.  You  can  find  MDS 
converters,  along  with  small  dish- 
es, at  many  hamfests.  If  you  want 
to  experiment,  an  MDS  receiver 
kit  is  available  from  K  fit  S  Elec- 
tronics, PO  Box  34522,  Phoenix 
AZ  85067.  Ernie  WB6BAP  has 
used  a  10  GHz  Gunnplexer  sys- 
tem to  establish  a  link  each  year  at 
the  Rose  Parade  with  excellent  re- 
sultst  and  he's  even  video-modu- 
lated a  laser  beam. 

The  900  and  1200  MHz  bands 
should  become  more  popular  as 
activity  Increases.  Over  the  next 
few  years,  ATV  from  the  shuttle, 
as  well  as  the  space  station,  will 
probably  use  the  1200  MHz  band 
because  of  its  international  ap- 
peal. 

Each  Tuesday  night  at  8  pm 
on  3.871  MHz,  the  ATV  NET  gives 
updates  on  the  WEBERSAT 
experiment.  Also  check  local 
packet  BBSs  and  the  AMSAT  nets 
for  the  WEBERSAT  operating 
schedule. 


From 


Micro 

Computer 

Concepts 


RC-1 000 

REPEATER 
CONTROLLER 


RC-1 00 

Repeater 
Control 


•  Repeater  Control    *  Autopatch 

•  Complete  RX-TX-Phone  Line  Interface 

•  Intelligent  CW  ID  *  Auxiliary  Output  •  Easy 
to  Interface  •  Remote  Base/Tape  •  Reverse 

Patch  *  Taiibeeps  •  12  V  AC/DC  Operation 

•  DTMF  Decoder  with  Muting  *  Telemetry 

Response  Tones  •  Programmable  COS 

Polarities  •  Detailed  Application  Manual 

with  schematics  •  90-Day  Warranty 

Wired  &  Tested  w/manual $239.95 

Distributed  by 

Communication  Concepts 

508  Millstone  Dr.  /  Xenia,  OH  45385 

513-426-8600 


Intelligent  CW  ID 
Remote  Base/Tape 
w/Freq.  Programming 
Taiibeeps  ■  DTMF 
Decoder  with  Muting 
Auxiliary  Output 
Programmable  COS 
Detailed  Application 
Manual  with 
schematics 
Telemetry  Response 
Tones 

90-Day  Warranty 
$129.95 
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Number  29  on  your  Feedback  card 


Mike  Bryce  WB8VGE 
2225  Mayflower  NW 
Massitfon  OH  44646 

Real  Radios 
Glow  in  the  Dark? 

With  the  warmer  weather  of 
spring,  the  hamfests  begin  to  ap- 
pear. It's  a  good  lime  to  start  re* 
stocking  the  junk  box  from  a  long 
winter  of  construction  projects.  A 
good  source  has  been,  and  con- 
tinues lo  be,  old  CB  radios.  But 
even  in  the  "90sT  we  can't  live  by 
transistors  alone. 

In  the  May  1987  QRP  column,  I 
did  a  small,  one-tube  transmitter 
called  the  6L6  Special.  Thai  one 
project  generated  a  tremendous 
amount  of  mail  and  even  a  few 
more  columns  just  for  modifica- 
tions of  the  baste  transmitter.  If 
you  would  like  a  reprint  of  the  orig- 
inal article,  write  to  73  Magazine, 

I  hoped  to  have  some  good  info 
on  converting  ICOM  radios  for 
true  QRP  operation,  but  l  didn't 
receive  it  in  time  for  this  column. 
Maybe  nexi  month.  In  the  mean- 
time, dig  out  the  solder  gun  and  try 
your  hand  at  this  transmitter.  Real 
radios  glow  in  the  dark. 

It  the  6L6  Special  had  but  one 
thing  wrong  with  the  basic  design, 
it  would  be  that  it  used  only  one 
tube.  The  6L6  was  both  oscillator 
and  power  amplifier.  While  there 
is  nothing  wrong  with  the  circuit,  it 
could  be  tuned  up  in  such  a  way 
as  to  cause  the  CW  tone  to  chirp 
or  do  other  nasty  things.  Really 
only  one  way  around  this  prob- 
lem— a  separate  oscillator. 

A  New  Transmitter 

This  time  aroundt  we'll  use  two 
different  types  of  tubes,  A  6C4  is 
used  in  a  Pierce  oscillator  driving 
a  6AQ5  as  an  amplifier  or  doubter. 

In  place  of  the  RF  choke  usually 
found  in  the  plate  circuit  of  a 
Pierce  oscillator,  a  100k  ohm  resist- 
or works  satisfactorily.  This  also 
keeps  the  plate  voltage  down  to  a 


Low  Power  Operation 

reasonable  value.  A  330  ohm  resis- 
tor in  the  cathode  return  provides 
the  6AQ5  with  protective  bias, 

A  standard  yhFf  jack  is  provided 
for  keying  both  cathodes  simulta- 
neously. You  can  also  include  a 
100  mA  meter  in  the  cathode  of 
the  tubes,  to  measure  the  total 
amount  of  current  being  drawn. 
This  also  makes  tuning  up  the 
transmitter  easier. 

Shunt-feed  is  used  rn  the  ampli- 
fier so  the  B  plus  voltage  is  not 
exposed  on  the  tank  coil.  Remem- 
bert  of  course,  that  in  operation 
even  this  small  transmitter  can 
yield  a  nice  RFbunv 

Because  the  miniature  lubes  re- 
quire a  very  small  footprint,  you 
can  easily  build  this  transmitter  in 
a  small  utility  box.  Radio  Shack 
has  a  very  good  selection  of  small 
boxes. 

The  tank  circuit  is  tuned  with  an 
air  padder  capacitor.  Of  course, 
you  don't  have  to  use  a  padder 
capacitor.  You  can  use  a  capaci- 
tor with  a  standard  Y*"  shaft,  but 
you  really  don't  have  to  do  much 
adjustment  to  bring  the  transmit- 
ter to  resonance.  In  fact,  because 
of  the  untuned  Pierce  oscillator 
circuit  and  just  one  tuning  control, 
this  little  rig  is  capable  of  chang- 
ing frequency  and  bands  very 
promptly. 

Power  requirements  for  the 
transmitter  are  very  diet-like.  The 
filaments  require  0.6  amp  at  6.3 
volts  and  about  300  volts  for  the 
plate  of  the  6AQ5.  You  should  be 
able  to  get  about  5  watts  out  of  the 
rig  with  300  volts  on  the  plate. 
Don't  get  power  hungry  and  try  for 
more  power  by  applying  a  higher 
plate  voltage  to  the  6AQ5.  It  just 
won't  take  it;  at  least,  not  for  very 
long. 

Constructing  the  Power  Sypply 

Building  the  transmitter  is  a  bit 
different  from  what  most  of  us 
young  guys  are  used  lo.  The  pow- 
er supply  components  will  be  the 
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Photo  A .  Note  the  6AQ5  in  the  center  of  the  box*  and  the  604  to  the  tight. 


Photo  B.  Here's  the  whote  thing.  This  one  has  the  3553,  so  it  has  the 
heat  sink  on  it  The  crystal  switch  doesn  't  come  with  the  kits.  A  better 
band  switch  is  now  provided. 


hardest  to  come  by.  Don't  give  up 
the  ship  quite  yet!  You  can  use 
two  12  volt  transformers  connect- 
ed back  to  back,  This  will  give  you 
120  volts  AC.  Adding  a  voltage 
doubter  will  deliver  the  required 
300  volts  or  so, 

A  good  source  of  the  high 
voltage  capacitors  for  the  power 
supply  are  photo  flash  capacitors. 
All  Electronics  has  a  good  supply 
of  them  at  a  fair  price.  You'll  need 
to  add  capacitors  in  series  and 
then  parallel  some  to  get  the  re- 
quired capacitance.  Nothing  real 
critical,  but  use  the  most  you  can 
get  your  hands  on.  Also,  don't 
forget  to  add  bleeder  resistors 
across  your  capacitors.  You  don't 
want  to  get  knocked  on  your  butt 
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Figure.  A  6C4  f$  used  in  a  Pierce  oscillator  driving  a  6AQ5  as  an  amplifier  or  doubter. 
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by  touching  a  charged  cap,  do 
you? 

A  good  supply  of  wire  terminal 
strips  will  help  in  getting  the  rig  up 
and  running.  You  can  also  use 
any  number  of  methods  of  con- 
necting the  antenna  to  the  rig.  A 
good  method  would  be  phone  lip 
jacks,  banana  post  jacks,  or  even 
an  SO-239. 

The  link  for  the  antenna  is  a 
bit  different.  You  could  redesign 
the  circuit  and  install  a  PI  type 
output  tuning  circuit.  The  original 
circuit  requires  a  National  AR16- 
40E,  a  part  Radio  Shack  no  longer 
stocks!  Unless  you  have  a  very, 
very  big  and  deep  junk  box,  you'll 
be  out  of  luck  on  this  one.  How- 
ever, you  can  make  your  own,  If 
you  have  a  grid  dipper,  so  much 
the  better. 

Wind  30  turns  of  #24  wire 
around  an  old  coil  form  or  pill  bot- 
tle. Set  the  100  pF  capacitor  to 
about  halfway.  Find  the  frequency 
Of  resonance  using  the  grid  dip 
meter.  If  you  can't  get  a  dip  while 
moving  the  tuning  capacitor 
through  its  range,  remove  some 
turns  and  try  again.  Remember, 
80  meters  will  require  more  induc- 
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Weather-Facsimile  Programs  for  CGA,  EGA  and  now  VGA 

•  For  IBM  PC  and  Compatibles 

•  Copy  ALL  fax  speeds  (HF  and  Satellite) 

•  Record,  Display,  and  Print  1280  samples  per  fax  line 

•  Ail  fax  lines  are  recordable 

•  All  data  and  views  may  be  saved  on  disk 
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•  Reverse  up-side-down  recordings 

•  40  page  instruction  book 
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just  duplicate  pixels 

Price  S49  for  either  program  (S20  for  previous  MF  buyers),  post  paid  m  US  Canada  &  Mextco  Add 
S3,  for  airmail  elsewhere  No  credit  cards 

Request  free  detailed  information 

Demo  Disk  showing  sample  views.  $2.  post  paid  m  US.  Canada,  and  Mexico  Add  Si  for  airmail 
elsewhere  Specify  CGA  EGA,  or  VGA 

Elmer  W.  Schwittek,  K2LAF 

2347  Coach  House  Lane.  Maples,  FL  33942        (813)  434-2268 

IBM  fegislercd  trademark  of  IBM  Carp         Mufti  Ja*.  rs  registered  lredemark  of  E  W  Schwittek 


New  from 


2000  Channels 
5MHz  to  1500MHz 


Field  Day  All-Band  Antenna 


* 


Ready  to  L'sc 
Faswsi  Install 
Coax  Red 
3000  Vlnsui 


Lp 


■#• 


Tougb 

Flexible 

Kmk-Proor 


Full  Lceal  Power 
So  Lossy  Traps 
Los*  Noise 
Never  Corrodes 


QRV-  $49.95  \QRV-  $59.95 

^0-10    ^    51  fi.  krne        IT60-J0       102  ft.  Imj 

Includes  40 -pigc  Teeri  Manual  1  Add  S5  P*it  &  Handling 

tafcftttt  SI  \jd.n  i€  n  n  OS  ^est 

B^s  SO062-S,  Provch,  UT  W605     TTbeOU   373-8425 


CIRCLE  302  ON  REAPER  SERVICE  CARP 


1990  CALL  DIRECTORY 

(On  Microfiche) 

Call  Directory $10 

Name  Index 10 

Geographic  Index 10 

All  three  —  $25 

Shipping  per  ofder  $3 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 

703'  894*5777         800:  282-5628 


IRCLE  7  ON  REAPER  SERVICE  CARD 


A*i^- 


$ 


695 


.00 


AR2515 

■     -xersSMHzTD  ISOGMHz         Trai  Price  Freitfr  Pt*p*b1 
AM/FM/Wide  FM  modes     l&i*w  9u**)l 

Con  (mucus  coverage 
*2000  Channel  Memory 

19845cati  Frequencies 

&  16  Search  Groups- 

•  Scan/Search  speeds  up  to  36  eftaiunr 
men^  per  second 

•  fiuiil  in  RS  232,  computet  mteffa  j- 

•  25  Day  Satisfaction  Guarantee  Full  Refund  if  not 
Satisfy  ci 

*Si»-3'A-Hx^'W3c77A,D.Wt..ZIb.  I0ot 

♦Supplied  witfo  AC  &  DC  power  cords  Telescopic 
antenna  


COMMUNICATJONS 
10707  E.  106th  St,  Indpls,.  IN  46256 

Toll  Free  000-445-271 7 

Visa  and  Mastet  Ca  t  d 
(COO  si  tghlly  higher) 

tn  Indiana  317-849-2570  Collect    FAX  ( 3 1 7\  649-979-1 


• 


^*iWm 


J 


CIRCLE  355  ON  READER  SERVICE  CARD 


MADISON  *  *  •  SHOPPER 


CALL  FOR  ORDERS 
1  (800)  231-3057 
1  (713)  520-7300  or 
1  (713)  520-0550 
FAX  1  (713)  358-0051 


TEXAS  ORDERS  CALL  COLLECT. 

ALL  ITEMS  ARE  GUARANTEED 
OR  SALES  PRICE  REFUNDED. 


New  Yaesu  FT  1  GOOD 

Kenwood  TH21 5A.  TF£5AT 

T^44Q&AT 

New  Kenwood  TM-731  A,  mobile 

COM  IC  24AT 


Trades  warned 

Trade  in  your  old  HT 

Call 

■  ■  !  ■  ■  ■  ■■  t«  ■  r-  i  ■  ■  W-S^l 

■  ■  ■■  ■  ■  ■  i  ■  ■  ■  i  ■  *  ■  !■  ■  ■  -w  u^ir 


TS  790A  Superior  2  Motor  70  cm  P 

t  2GHzQiionAvatoWe 

8WVS300A 

Penta61468 

Penta  5728- 

Penta  3-5002 

"enta-Br  <A 

Penta  4CX250B 
loom  76S 


wit  MtKw%  lunor 
A^aha  Delta  Transrtap  HV 
CS*  Private  Patch  V 


Gal 

.99.00 

tzoq 

00 

99  00 

2.00 

.79  00 

2695  00 

629  00 

33.00 

439  00 


Ampire  VHF,  UHF  GaAsFET  preamps 

B3 1 SFPL259  S  il  vet  plate  { Amphenol) 

B2  61  N  Mate  (Amphenol) ,.., 

82  202-1 006  N  Male  (991 3) 
Double  Female  UHF 

UG176RGaX 

Surplus  Elbow  FL259SOZ39 
Receding  lubes  50-90%  off  IjsI  prce, . 

3  Amp  HF  Meier,  2  5"  Round  Now.  Boxed 

25  pFHOKV  Doorknob  Cap 

1  Q0mFd/45QV  a*<a3  cap 

Throat  Mike  {new  md  surplus) 

Yaesu  FT  747T  757/11.. 

GGTE  Morse  Tutor *— 


n  ■  i   i    i  ■  m  ■■   ■    .   i  .    i    i 


■' 


Call 

1  50 

.3.50 

.1  00 

each  40 

eachSl 
Cat! 

-  ■■  30  00 

500 

4.00 

500 

Call 

18  00 


USED  EQUIPMENT 

AM  equipment  used,  clean,  witn  90  day  warranty  and  30 
day  trial.  Six  months fuC  trade  aoanst  new  equpment  Sate 
price  refunded  rf  no*  satsted 

(800)2313067 

POLICIES 

Mhimwnordef  $10.00  Mastercard,  VISA.  ocC  O  D  AJ  press 

FOS  Houston,  except  as  noted.  PncessubfocJ  tocnangrjw«xu( 

notjce.ttems  subject  [opror  sate  Cat  anytime  to crtecVlne  status 

of  your  order  Te»as  resxtenis  add  sates  tax,  Ai  items  liii  tac 

lory  warranty  plus  Madteon  warranty. 

Bird  and  Be  I  den  products  in  stock  Call  today. 


New  Kenwood  TS  950  SD 

Ameco  PT  3  Pre  Amp „^ 

Larson 2-meler  on  r^ass ., 

Amoco  2M.  5'fl.  Mag.  Mount  Comp 
YAESU  FT  1000D  . 


-,--.-. 


-  - 


Call 

99  00 
49  95 

Can  for  p*  ice 


Kenwood  TS  1 40S 

Van  Gordon  Wuxtom  WA2 
wo^j  eiernontSr/siocK 


,_-**_ 


Caiforlrade 

44  00 
fail 


Thousands  or  panel  metetis 

Betden  991 3. 8267r  8214  StocK 
MCA  Capacitors,.^---- 


3  95  up  CALL 
Cali 

Cafi 


Electronics  Supply 

3621  FANNIN 
HOUSTON,  TEXAS  77004 


CIRCLE  25  ON  READER  SERVICE  CARD 


Number  30  on  your  Feedback  card 


New  products 

Compiled  by  Hope  Currier 


BRIAN  BEEZLEY 


^P^^l                                                                                   ^^ 

i 

• 

*•             —       _, 

i 

! 

1                     r 

s 

ft^^^^^^^H 

k^k^HHHI 

PRODUCT  OF  THE  MONTH 

JAPAN  RADIO  CO,,  LTD. 

Japan  Radio  Company,  Ltd.  has  introduced  the  new  J  ST- 1 35 
HF  transceiver.  The  JST-135  is  a  general  coverage  receiver 
designed  for  high-performance  DX  communications.  It  has  mi- 
croprocessor-controlled variable  front-end  tuning  to  enhance  se- 
lectivity and  dynamic  range.  Six  interference  rejection  tech- 
niques, including  the  newest  "notch  follow  filter",  ensure  high 
quality  QSOs.  The  heavy  duty  transmitter  uses  a  low-distortion 
power  amplifier  to  reduce  high-order  IMD,  and  a  specially  con- 
structed heat  sink  provides  continuous  full-power  transmission. 
A  one-chip  direct  digital  synthesizer  (DDS)  ensures  high  C/N  and 
high-speed  response.  The  JST-135  is  built  to  professional  stan- 
dards, and  offers  many  other  advanced  features  and  options. 

The  suggested  list  price  for  the  transceiver  is  $2,199,  The 
optional  accessories  range  from  $8-$15  for  manuals  to  $91 4  for 
an  automatic  antenna  tuner.  Contact  Japan  Radio  Co.,  Ltd,  430 
Park  Ave.t  2nd  Floor,  New  York  NY  10022.  (212)  355-1  WO.  Or 
circle  Reader  Service  No-  201 . 


ELECTRON 
PROCESSING,  INC. 

The  ANTENNA  PLUS-1 .  a  new  com- 
pact, indoor  receiving  antenna  from 
Electron  Processing,  Inc.,  eliminates 
the  need  for  huge  outdoor  antennas,  It 
will  sit  on  any  convenient  surface  near 
your  receiver  and  will  provide  ideal  re- 
ception from  shortwave  !h  rough  scan- 
ner frequencies,  including  FM  and  TV 

The  ANTENNA  PLUS-l  uses  a  pro- 
prietary coupling  network  and  state-of- 
the-art  MMJC  chips  thai  make  its  36" 
telescoping  whip  perform  like  anten- 
nas hundreds  of  feet  long.  It's  small, 
rugged,  and  unobtrusive,  but  it  will  still 
bring  \n  the  mosf  dislant  stations  The 

70     73  Amateur  Radio  •  March.  1990 


internal  amplifier  guarantees  peak  per- 
formance from  500  kHz  to  1300  MHz. 
The  antenna  wili  connect  to  almost  any 
type  of  receiver— you  can  choose 
BNG.  Fk  SO-239  (UHF)  or  N  connec- 
tors, Power  comes  from  a  standard  1 15 
VAC  (12  volt  DC  and  220  volt  Europow- 
er  are  atso  available.  There  is  also  a 
version  with  a  built-in  antenna  splitter 
and  a  second  output  jack. 

Pricing  starts  at  at  $90  (limited -time 
introductory  offer:  $80}  for  the  stan- 
dard model  and  $1 10  for  the  dual  out- 
put model.  Quantity  discounts  avail- 
able. Contact  Electron  Processing, 
Inc.,  POBoxSB.  Cedar Mt 49621 ,  (616) 
228-7020  Or  circle  Reader  Service 
No,  203. 


The  MN  program  for  the  IBM-PC  an- 
alyzes antennas  made  of  wire  or  tub- 
ing. MN  Antenna  Analysis  Software, 
version  2.00T  computes  forward  gain, 
front-to-back  ratio,  beamwidth.  side- 
lobes,  angle  of  radiation,  current, 
impedance,  SWR.  near-field  intensity, 
and  far-field  radiation.  Antennas  may 
be  modeled  in  free  space  or  over  real 
earth,  at  any  frequency.  MN  plots  an- 
tenna radiation  patterns  in  polar  or 
rectangular  form  on  CGA,  EGA,  or 
HGC  screens. 

MN.  an  enhanced  version  of 
MiNlNEC  from  the  US  Naval  Ocean 
Systems  Center,  computes  interact  ion 
between  antennas  and  stacked  arrays, 
price  is  $75  postpaid  ($79  50  CA  &  for- 
eign]. Upgrade  to  MN  2.00,  S50  ($53 
CA  &  foreign >,  MN  is  available  on  5. 25'" 
or  3,5*  disks. 

Also  available  is  the  YO  Vagi  Opti- 
mizer Software,  version  2,00  for 
the  IBM-PC.  It  optimizes  design 
for  maximum  forward  gain,  best 


pattern,  and  minimum  SWR.  YO 
can  compute  several  trial  designs  per 
second.  Yagis  having  up  to  50  ele- 
ments may  be  modeled,  at  any  fre- 
quency. 

YO  includes  models  for  gamma,  T, 
hairpin,  and  beta  matching  networks, 
element  tapering,  mounting  plates, 
and  frequency  scaling.  Version  2  00  in- 
cludes a  new  gain-F/B-SWR  tradeoff 
mechanism  for  improved  design  You 
can  now  also  optimize  yagis  across  a 
frequency  band.  Lobes  to  the  rear  or 
side  of  the  pattern  may  be  minimized, 
using  peak  or  average  sidetobe  power 
Full  EGA  color,  Enhanced  plotting  and 
dot  matrix  printing.  YO  is  $90  postpaid 
{$95  40  CA  &  foreign).  Upgrade  for  pre- 
vious purchasers.  $60  ($63.60  CA  & 
foreign). 

Both  programs  are  available  on 
5,25"  or  3.5"  disks  from  Brian  Beezley 
K6STI.  507-te  Taylor  St.,  Vista  CA 
92084.  Or  circle  Reader  Service  Num* 
ber  202. 


AMERITRON 

Ameritron  has  released  the  new 
AL-82  full  legal  power  linear  amplifier 
with  two  3-50GZ  transmitting  tubes. 
The  AL-82  has  dual  illuminated 
meters.  One  meter  gives  a  constant 
reading  of  grid  current,  the  most 
reliable  indicator  of  overall  ampli- 
fier performance.  The  multimeter 
displays  plate  voltage,  plate  current, 
peak  RF  output  power  and  drive 
powerfALC. 

An  1800  watt  continuous  commer- 
cial service-rated  hypersil  transformer 
is  standard,  along  with  heavy  duty 
rectifiers  in  a  full -wave  bridge  supply 
with  computer-grade  capacitors. 
Two  bias  settings  allow  either  RTTY 
and  CW  operation  at  1500  watts  of 
continuous  output  at  nearly  70%  plate 
efficiency  or  low  distortion  1500 
watt  PBP  SSB,  SSTV,  or  AM  output. 
Silver-plated  lank  components  provide 
high  efficiency  operation  above  20 
meters.  The  PW_  tank  circuit  permits 
full  impedance  matching  over  the 
entire  160  meter  band.  The  tuning 
capacitors  and  bandswitch  have 
a  35%  safety  factor  to  virtually  elimi- 
nate lank  circuit  component  failure, 
even  under  adverse  operating  condi- 
tions. 

The  cooling  system  keeps  the  com- 


ponents and  3-5 OOZ  tubes  safely  below 
the  manufacturer's  ratings,  even  white 
operating  continuously  at  1500  watts 
output  with  a  steady  carrier.  The 
filament  supply  has  Inrush  current 
limiting  to  insure  maximum  tube  life. 
Complete  shielding  and  bypas- 
sing helps  prevent  TVI  and  RFI  at  the 
high  power  levels  developed  in  the 
AL-82. 

The  AL-B2  covers  1 60, 80. 40. 20  and 
15  meters  and  gives  80%  rated  output 
on  12  and  17  meters.  In  addition,  ii  can 
be  modified  to  cover  10  meters  upon 
presentation  of  a  proper  amateur 
license.  An  export  model  is  also  avail- 
able. 

The  AL-82  retails  for  $1995.  Contact 
Ameritron,  921  Louisville  Rd.t 
StarkviUe  MS  39759.  (601)  323-9715. 
FAX  (601)  323-6551-  Or  circle  Reader 
Service  No.  204. 


WALKER  SCIENTIFIC 
INC. 

Walker  Scientific1  s  ELF-50  Field 
Monitor  is  a  new,  low  cost  monitor  for 
measuring  potentially  hazardous  low 
level  electromagnetic  field  radiation 
generated  by  power  lines.  TVs.  VDTs. 
appliances,  and  other  equipment.  It  is 
a  hand-held  instrument  that  measures 
the  extra  low- frequency  (ELF)  electro- 
magnetic field  radiation  generated 
from  any  AC  60  Hz  device.  It's  easy  to 
operate—just  switch  it  on  and  place  it 


wherever  you  suspect  an  ELF,  An  illu* 
minated  10  segment  LED  display  wilt 
show  the  amount  of  radiation  present. 
There  are  two  switch-selectable  mea- 
surement ranges:  a  low  range  from  1  to 
512  mill igauss.  and  a  high  of  up  to  51*2 
gauss.  The  meter  is  powered  by  two 
1 .5V  AAA  batteries  (a  low  battery  indi- 
cator light  is  included). 

The  ELF*50  Beta  Monitor's  list  pnce 
is  $1 80.  Contact  Walker  Scientific  inc. . 
Rockdale  St.,  Worcester  MA  01606 
(506)  652-3674  Or  cirde  Reader  Ser- 
vice No.  205. 
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$89.95 

•  ARRL  Tested  and  Approved 

•  See  73  Review— April  *89 

•  See  Monitoring  Times 
Review— August  '89 
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1948  Coventry  Court 
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Flash!    The  RC-96  Repeater  Controller  two  year  warranty  now 

includes  lightning  coverage. 


The  96  is  tough.  A  three- terminal 
gas  discharge  tube  across  the  phone 
line  and  transient  supressors  on 
each  input  and  output  signal  stop 
lightning  from  taking  your  system 
down.  The  *96  is  so  well  protected 
that  its  proven  performance  in  the 
field  allows  us  to  offer  two  year 
warranty  coverage  which  includes 
damage  caused  by  lightning! 

You'll  hear  thunderous  applause 
when  you  install  a  '96  controller  on 
your  repeater.  Remote  programming 
will  let  you  easily  make  changes  to 
your  repeater  from  anywhere  with- 
out a  trip  to  the  hill.  Change  codes, 
autodial  numbers,  ID  and  tail 
messages  and  more,  with  reliable 
storage  In  E2PROM  memory. 


Your  users  will  be  thunderstruck  by 
the  outstanding  patch  and  auto 
dialer,  with  room  for  200  phone 
numbers.  The  talking  S- meter  will 
let  them  check  their  signal  strength 
into  the  repeater.  Remote  base 
support  for  up  to  six  bands  allows 
linking  your  repeater  to  others-  Plus 
support  for  pocket  pagers  and  a 
bulletin  board. 

Your  technical  crew  will  light  up 
when  they  see  the  built-in  keypad 
and  indicators,  And  the  case  of 
hookup  with  shielded  DIN  cables. 
With  pots  and  DIP  switches  easily 
accessible  at  the  rear  of  the  unit. 

Rugged,  capable,  easy  to  hook  up. 
The  RC-96  Repeater  Controller  -  an 
enlightening  experience  for  your 
repeater. 


advanced 
computer 
controls,  inc. 


i 


GORDON  WEST 

RADIO  SCHOOL 


#04  21-DAY  NOVICE 


$22.95 


•  112-page    textbook 

•  two  stereo  code 
learning  tapes 

•  sample  5  wpm 
Novice  code  test 

•  over  $50  In  radfo 
manufacturers' 
discount  coupons. 

#01   COMPLETE  NOVICE  .  .  .  $62.95 

2  theory  tapes,  2  textbooks,  FCC 
Rule  Bookr  4  code  tapes,  code  osciJlator 
set,  examiner  test  packet,  and  over  $50 
In  radio  discount  coupons. 

#02   NOVICE  CODE  COURSE    $32.95 


6    cassette    tapes    make 
learn  the  code  from  scratch. 


it   easy   to 


#07A  2-WEEK  TECH    $22.95 

This  Technician  course  includes  2 
theory   tapes  and   1  illustrated  textbook, 

#05  COMPLETE  GENERAL  .  $62.95 

6  code  tapes,  4  theory  tapes,  and  2 
textbooks.  Edeal  for  upgrade  from 
Novice  to  General, 

#06  GEN.  CODE  COURSE  .  .  $32.95 

This  General  course  includes  6 
tapes  for  speed  building  from  5  to  13 
wpm. 

#08B  COMPLETE  ADVANCED  S62.95 

This  Advanced  course  includes  A 
theory  tapes,  1  textbook,  and  6  code 
tapes  (13  to  22  wpm). 

#09   ADV.  THEORY  COURSE    $32,95 

4   tapes  and    I   illustrated   textbook 


#ID  COMPLETE  EXTRA 


$62.95 


4   theory   tapes,    1    textbook,  and  6 
code  tapes  (13  to  12  wpm). 

#12  EXTRATHE0RY  COURSE  $32.95 

4    theory     tapes    and    1    iHustrated 
textbook  for  Extra  c^ass  theory. 

#11    EXTRA  CODE  COURSE      $32.95 

6   tapes  for  speed  building  from    13 
to    22    wpm    for    the    Extra    code    exam. 

#13  BRASS  KEY  &  QSC $25.96 

#15  PLASTIC  KEY  &0SC.  .  .  $21.95 
SINGLE  CODE  TAPES 

$10.95  each  including  shipping 


I 


#19 

5  wpm  Novice  QSO  tests 

#30 

5  wpm  Random  Code 

#21 

5-7  wpm  Speed  Builder 

#22 

7-10  wpm  Speed  Builder 

#?3 

10  wpm  Plateau  Breaker 

#?4 

10-12  wpm  Speed  Builder 

#2i> 

12-15  wpm  Calls  &  Numbers 

#2b 

13  wpm  Random  Code 

#27 

13  wpm  Test  Preparation 

#28 

]3  wpm  Car  Code 

#29 

13-15  wpm  Speed  Buifder 

#30 

15-17  wpm  Speed  Builder 

#31 

17-19  wpm  Speed  Builder 

#32 

2fr  wpm  Random  Code 

#33 

20  wpm  lest  Preparation 

#34 

20  wpm  Car  Code 

#43 

3-15  wpm  Code  Review 

#40 

12-21  wpm 

Code  Review 

Prices  inctude 
shipping  &  handling 
IL  residents  add  6 '/?% 

2356   WalsP*  Avenue,   Santa   Clara,   CA      95051      (408)   727-3330 


RADIO  AMATEUR  CALLBOOK  INC. 
925  Sherwood  Dr.,  Lake  Bluff,  IL  60044 

Mon.-Fri.  8-4pm        (708)  234-6600 
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Notes  from  FN42 

Sad  news*  Bryan  Hastings 
NSW,  a  73  editor,  has  left  (De- 
cember 15)  after  quite  some  time 
with  the  magazine.  i  am  sorry  to 
see  him  leave.  He  has  been  very 
supportive  and  helpful  to  me 
during  my  transition  from  ham  to 
amateur  writer  (and  I  really  do 
mean  amateur}. 

But  we  atf  have  to  make  some 
moves  to  fulfill  our  visions,  and  it 
may  just  be  that  time  for  Bryan.  73 
and  Godspeed,  Bryan.— Arnie 
N1BAC 

Roundup 

Ireland  From  the  Irish  Radio 
Transmitters  Society  (IRTS) 
Newsletter: 

Following  their  success  in 
achieving  the  first  moonbounce 
GSO  out  of  El  on  2  metres  in 
November  1987,  the  East  Cork 
Group  realised  thai  their  setup, 
consisting  of  four  home-brew 
*28CX  yagis,  was  not  good 
enough  to  sustain  regular  moon- 
bounce  QSOs.  They  decided  to 
build  a  new  station  so  they  could 
compete  in  the  ARRL  moon- 
bounce  contest. 

Nothing  realty  came  together 
until  the  summer  of  1989,  when 
the  group  heard  that  a  Dutch  ex* 
pedition  was  coming  to  the  south 
of  Ireland  to  attempt  a  2  metre 
trans-Atlantic  QSO.  After  some 
heated  meetings,  they  decided  to 
attempt  build  it  before  the  Dutch 
arrived,  D-Day  was  July  4,  1989. 
Work  on  the  portable  mast,  the 
biggest  job  in  the  project,  was  un- 
derway the  next  day. 

The  eight  antennas  are  Met  19 
element  NBS  yagis  with  14+2  dB 
gain  each,  and  the  transmission 
line  is  solid  jacket  coax  with  relay 
switching  at  both  ends.  A  mast- 
head preamp  is  used  with  a  sepa- 
rate receive  line.  The  amplifier 
was  built  from  a  Bill  Orr  W6SAI 
design ,  and  used  a  3CX1500/ 
8677  bottle.  Despite  the  last 
minute  finish,  it  performed  very 
well  on  site. 

The  weeks  leading  up  to  the 
event  were  hectic  Transportation 
of  all  the  gear  was  a  nightmare 
[/  won't  go  into  ait  the  details— 
Arnie). 

On  D-Day  the  2  metre  array  had 
to  be  built  from  scratch  on  site. 
The  aerials  were  assembled, 
phasing  harnesses  cut,  and  the 


edited  by  C.C.C. 

station  was  on  the  air  by  teatime 
on  Tuesday;  just  an  hour  behind 
schedule.  [Can't  miss  teatimef — 
Arnie] 

HF  conditions  were  excellent 
for  the  week.  There  was  some  dif- 
ficulty in  maintaining  contact  with 
the  VHF  operators  on  the  other 
side,  due  to  the  large  numbers  of 
stateside  stations  who  wanted  to 
work  El.  It  was  nearly  as  bad  as 
the  ARRL  contest. 

Unfortunately  no  signals  were 
heard  from  across  the  Atlantic  on 
2  metres,  and  there  were  no  re- 
ports of  EI7M's  signal  being 
heard.  While  the  transatlantic  bar- 
rier was  not  broken,  the  group  was 
pleased  with  the  effort  and 
learned  much  for  the  next  at* 
tempt. 

Japan  From  The  JARL  News: 
270  people  from  all  over  the  coun- 
try participated  in  the  "89  Fox-leer- 
ing National  Competition  which 
was  hekl  on  November  5,  1989  ai 
a  park  in  the  suburbs  of  Tokyo , 
under  the  sponsorship  of  JARL. 

This  competition  gathered  an 
international  flavor  with  12  partici- 
pants from  China  (CRSA),  1 1  from 


Korea  (KARL),  and  1  from  the 
USA. 

The  champions  were  Mr. 
Tadashi  Makino  (JS1KAU)  of  OT 
class,  Mr.  Shuichi  Ogura 
(JH4EIY)  of  OM  class.  Miss  Zhang 
Yi  Bin  (CRSA)  of  YL  class,  and  Mr, 
Omg  Zhu  (CRSA)  of  JN  class, 

30th  Anniversary 

It  is  thirty  years  since  Japan 
Amateur  Radio  League  (JARL) 
started  as  an  authorized  public 
corporation  under  the  jurisdiction 
of  the  Ministry  of  Posts  and 
Telecommunications  back  in 
1959  (JARL  was  originally  estab- 
lished in  1926).  JARL  held  a  cele- 
bration ceremony  and  a  banquet 
to  commemorate  the  occasion  on 
December  1+ 1989  at  Hotel  Okura 
at  Toranomon  in  Tokyo. 

[Congratulations  from  the  ham 
community  at  73  Magazine!] 

Sweden  From  Radio  Sweden: 
The  newsletter  reported  on  the 
San  Francisco  earthquake,  listing 
the  television  and  commercial  ra- 
dio stations  that  went  off  the  airt 
and  those  that  were  able  to  stay 
on  the  air.  Some  station  antenna 
towers  crashed  and  other  sta- 
tions' outputs  were  reduced  in 
power  . 

It  also  reported  that  "As  usual, 
radio  amateurs  provided  emer- 
gency communications.  Ham  ra- 


Calendar  for  March 

1— Heroes  Day,  Paraguay;  St.  David's,  Wales;  Independence  Day, 
South  Korea 

2— Peasants  Day,  Burma 

3 — independence  Day,  Morocco;  Alexander  Graham  Sell.  1847; 
National  Unity  Day.  Sudan 

G — Independence  Day*  Ghana:  International  Woman's  Day.  USSR 
8 — National  Day,  Syria,  Libya 
9 — Decoration  Day,  Liberia 

10 — Labor  Day,  South  Korea;  National  Day,  Tibet;  Holi.  Hindu 
11— Magna  Puja+  Buddhist  Pttrim;  Jewish  Pourim 
12— Commonwealth  Day,  Great  Britain.  Swaziland.  Tag;  National 
Day,  Gabon 

13 — National  Day,  Grenada 
14— Albert  Einstein,  1879 
15— Ernest  Samuel  Beoku-Betts,  1095 
16— Eiichi  Shibusawa,  1840 
17— St  Patrick's  Day,  Ireland,  USA;  Mirambo,  1840 
18 — Mothering  Day,  Great  Britain 
19— St.  Joseph's  Day,  Spain,  Italy,  Malta 
20— Independence  Day,  Tunisia 

21— Vernal  Equinox  Day,  Japan;  Johann  Sebastian  Bach,  1685;  No 
Ruz,  Iran,  Iraq,  Bahai 

23— Pakistan  Day.  Pakistan;  Kanio  Uchimura.  1861 
25 — Independence  Day,  Greece:  BelaBartok,  1881 
26— Independence  Day,  Bangladesh 
27— Armed  Forces  Day,  Surma;  Gudi  Padua,  Hindu 
28 — British  Evacuation  Day,  Libya;  Beginning  of  the  Month  of  Fast- 
ing, Ramadan 
29— Youth  Day,  Taiwan 
31 — National  Day,  Malta 


dio  reports  from  the  earthquake 
zone  could  be  heard  on  14275  and 
14280  kHz,  Locally,  145.150  MHz 
carried  a  lot  of  activity." 

Switzerland  From  the  Interna- 
tional Telecommunication  Union 
(ITU)  Press  Releases: 

Dr.  Pekka  Tarjanne,  of  Finland, 
took  office  1  November  1989  as 
the  new  Secretary-General  of  the 
ITU.  Dr.  Tarjanne  replaces  Mr.  FL 
E.  Butler  who  will  return  to  Mef- 
borne,  Australia  after  serving  the 
ITU  for  the  las*  21  years,  as  Secre- 
tary-General since  1983, 

From  1977  until  his  election  as 
head  of  the  fTU,  Dr.  Tarjanne  was 
Director-General  of  Finnish  Posts 
and  Telecommunications,  Fin- 
land's largest  employer  with 
44,000  employees. 
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AUSTRALIA 

KenGott  VK3AJU 
3SA  Lansdowne  Road 
St.  Kitda,  Vic.  3t&3 
Australia 

WIA  AWARD 

From  the  vantage  point  of  the 
WIA  Federal  Awards  Manager, 
the  WIA  80th  Anniversary  Award 
got  off  to  a  flying  start  with  the 
DX— but  not  so  good  with  the 
locals. 

On  November  21  I  posted  ele- 
ven certificates,  all  to  North  Amer- 
ican stations,  but  nary  a  one  to  a 
VK. 

Mind  you,  the  VKs  have  to  make 
80  QSOs  to  win  the  award  (with 
some  concessions  for  using  the 
WARG  bands),  while  the  DX  need 
only  work  eight. 

Anyway,  No.  1  certificate  went 
to  Michael  Pagan  N2GBH,  who 
qualified  at  1240  UCTon  Novem- 
ber 4,  two  minutes  ahead  of  How- 
ard Hatch  AB4DU  who  had  to  be 
content  with  Certificate  No.  2  en- 
dorsed "first  for  North  Carolina/' 

Another  few  minutes  back  was 
Walter  Stewart  KM4RX.  No.  3. 
and  first  in  Florida.  Low-number 
certificates  with  state  firsts  have 
also  gone  to  Louis  Vogel  KC3VE 
(Maryland),  C.  Edward  Fox 
W8NDP  (Ohio).  Esther  Watkms 
AB4P8  (Alabama),  and  Fred 
Tandy  WA5TUAJ5  (Mississippi). 
Bruce  Balla  V€2QO  received 
certificate  No.  6,  the  first  to  go  to 
Canada. 

The  award  is  open  from  Nov.  1, 
1989  to  Dec.  31, 1990, 
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WIRELESS  INSTITUTE 
OF  AUSTRALIA 

80th  Anniversary  Award 
19  J  0-1990 

On  Muirh  ]  1,  1910,  wiri0e}ivex(7LTLmcmLcrscamciti^cther 
at  the  He rttl  Australia,  Sydney,  in  i\  spirit  onVientlship  and 
t:<  mmt  m  pu  rpc  )sc,  Their  m  m  was  io  u  n  lie  for  I  he  pn  )iect  ton 
and  advancement  <>frh«irpursiiii,  1Tkj  world' sokies.i  ruiln :■ 
&  x-icty ,  1 1  h:  Wi  petes  Insiitu  te  of Au  strulia ,  was  thus  founded 
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other  arrangements. 

Ail  being  well,  the  Devil  Net 
might  have  some  Stateside  ac- 
complices in  1990  and  nets  on  28 
and/or  21  MHz.  WeTll  keep  you 
posted  if  the  plans  work  out. 

That's  all  for  the  moment,  so 
back  to  painting  the  inside  of  the 
new  shack.  Manpower  for  this 
and  other  necessary  renovations 
around  home  has  been  augment- 
ed by  one  hired  Boy  Scout,  He's  a 
good  worker,  [Are  you  also  mak- 
ing him  into  a  ham,  Ken?] 

Late  spring,  with  summer  to 
come.  Too  early  to  plan  for  the 
field  day  contest  in  the  fall,  but  not 
too  early  to  dream  about  it. 
Cheers,  73 p  Ken  VK3AJU. 


Photo  A.  WfA  80th  Anniversary  Award.  Supplied  by  Ken  Gott,  VK3AJU, 
Federal  A  wards  Manager  and  73  Hambassador. 


Tasmanian  Devil  Award 

One  of  the  most  popular  VK 
awards  is  the  Tasmanian  Devil, 
named  for  a  marsupial  carnivore 
(Sarcophilus  harrisi),  It  is  about  28 
inches  long  in  body,  with  a  1 2-inch 
tail.  It  got  its  name  from  a  scream- 
ing {some  say  snarling)  cry.  It 
hunts  by  night— birds,  lizards, 
smaller  mammals  and  poultry,  if 
available. 

The  Tasmanian  Devil  Award, 
run  by  the  VK7  Division  of  the  Wl  A 
has  been  available  for  many 
years,  and  several  hundred  certifi- 
cates have  been  issued.  Its  week- 
ly net  on  the  3.5  MHz  band  never 
fails  to  materialize,  and  it's  gener- 
ally a  well-run  operation. 

Net  controller  Bob  VK7NBF 
now  wants  to  spread  the  Devil's 
wings,  to  slightly  mix  a  metaphor, 
and  give  the  DX  a  chance  to  get 
the  award.  This  will  involve  opera- 
tions on  28  or  21  MHz,  or  both 
(Bob  doesn't  have  14  MHz  privi- 
leges) which  immediately  raises 
skip  problems-meaning  that  Bob, 
as  net  controller,  won't  be  able  to 
hear  his  fellow  VK7s,  even  though 
the  DX  is  hearing  them  and  him. 

We  ail  know  that  there  are  ways 


around  these  problems,  with 
shared  net  control,  relays,  and 


CYPRUS 

Aris  Kaponides  5B4JE 
P.O.  Box  1723 
Limassoi,  Cyprus 

Sporadic-Eon  VHF 
During  last  June  there  were 
some  excellent  sporadic-E  open- 
ings  on  VHF.  These  openings 
were  observed  on  7,  9, 12,  and  13 
June,  Laurence  5B4SA  has 
worked  Italian,  Yugoslavian  and 
Hungarian  stations,  and  I  (Aris 
5B4JE)  had  a  QSO  with  YU8DM 
on  the  13th  of  June,  During  this 
period,  I  had  many  VHF  contacts 


on  tropo  with  Ralph  4X1  IF,  ex- 
changing information  about  the 
sporadic-E  propagation,  The 
largest  openings  were  on  the  7th 
and  9th  of  June,  and  on  the  12th 
and  13th,  of  very  small  du ration- 
about  10  minutes.  Ralph  also  said 
that  he  worked  OE3XUA  for  the 
first  time. 

Visiting  Hams 

Cyprus,  being  a  holiday  island, 
has  many  ham  visitors  who  come 
mainly  from  Europe  and  operate 
/5B4  either  with  handhelds  on 
VHF  or  HF  from  club  stations  and 
shacks  of  local  hams. 

In  Limassol  we  had  G4VOF, 
G0ADU,  G0HUB,  G0MBM,  and 
DJ0MAF.  Many  other  visiting 
hams  were  in  Nicosia,  Larnaca, 
Paphos,  Protaras  and  Ayia  Napa. 

I  would  like  to  remind  readers 
that  temporary  /5B4  licenses  are 
issued  to  hams  from  EEC  coun- 
tries and  the  USA,  if  they  write  to 
the  "Chief  Communications  Offi- 
cer, Ministry  of  Communications 
and  Works,  Nicosia,  CYPRUS." 
The  letter  should  state  the  dates 
of  arrival  and  departure,  the  place 
of  residence,  equipment  (type, 
model,  ser.  no.),  mentioning  that  it 
will  be  re-exported.  Visiting  ama- 
teurs should  also  enclose  a  photo- 
copy of  their  licence.  Also  notify 
the  Cyprus  Amateur  Radio  Soci- 
ety by  sending  copies  of  the  letter 
and  licence  that  they  have  sent  to 
the  licencing  authority. 

To  the  best  of  my  knowledge 
the  temporary  licences  are  issued 


Photo  B.  Prefix  9  Award  from  the  West  Siberia  DX  Club,  sent  by  Gennady  UA9MA,  73  Hambassadon  This  is 
the  iast  of  the  series  of  six  awards. 
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SAY  YOU  SAW  IT  IN  73 
AND  GET  A  $5  REBATE 


(ASK  AZIMUTH  FOR  DETAILS) 


*  • 


A  Crystal  Acrylic 
World  Globe 
With  All  Zones 
&  Radio  Prefixes 
Shown  By  Country! 


,\\-,  Model  ARS-t 

NOW—YOU  CAM  SEE  THE  WORLD  OF  AMATEUR 
RADIO.  VISUALIZE  HOW  YOUR  SIGNALS  SKIP  AROUND 
THE  EARTH*  A  practical  and  decorative  addition  to  your 
shack!  This  superb,  hancf-blc-wn  12"  clear  acrylic  world 
globe  shows— DX  radio  prefixes,  world  radio  zones, 
latitude  &  longitude,  the  International  Date  Line,  cities, 
countries  &  much,  much  more.  The  first  of  its  kind.  An 
accurate  working  globe,  And  it's  American  made  with 
over  40  hand -crafted  steps.  Hi-tech  &  hi-qualrtyf 
A  "SEETHRU"  GLOBE  WITH  BEAUTIFUL  COLORS,  Gray  land  masses,  clear  oceans,  bright  red  radio  prefixes  {325+ )  &  40 
zones,  with  blank  .nomenclature  for  countries  &  cities.  Incredible  quality.  It's  almost  art!  Sure  to  fascinate  for  years  to  come, 

AGREATGIFT;  NEVER  AVAILABLE  BEFORE!  Perfect  to  re  very  shack.  And  Discerning  DXers&  radio  enthusiasts  alike  will  lave 

it.  The  handsome  acrylic  base  shows  off  your  Radio  Sphere*"  and  it  appears  to  virtually  float  over  your  desk.  Your  XYL  will 
love  it  too  f 

MARK  YOUR  SIGNAL  PATH  RIGHT  ON  THE  RadiaSphera!  Unlike  opaque  globes,  you  can  use  the  white  wax  pencil  (provided) 
to  track  the  distances  Irom  your  GTH  to  the  DX  Then  rub  it  off  and  start  fresh.  All  graphics  sealed  &  protected  inside. 

HURRY!  WE  ONLY  HAVE  A  LIMITED  QUANTITY  AVAILABLE  FOR  THE  SEASON!  Don't  be  disappointed.  ACT  NOW  &  Order 
TODAY.  SATISFACTION  GUARANTEED.  (Model  ARS1J  AZIMUTH  World  Radio$phere5M  Just  3119,95  ($6.95  S8.H)  Also 

Available  a!  HENRY  RADIO,  ALL  HAM  RADIO  OUTLETS 

And  A,LS.  STORES 

Call  or  Send  For  Your  Azimuth  ^=^1 

rfmr 


World  RadioSphere  Today!      ^    j  rz_ 

SEND  TO;  Azimuth  .Communications  Corp, 
3555  Fourth  Street,  Santa  Rosa.  CA  95405  USA 
1-707-577-8007  for  information  or  FAX  1707-577-8247 


NknlefCotd 


(Foreign  orders  pleas*  inquire  for  Shipping  &  Handling) 

Credit  Caul  Orders  Call  Today  Toll  Free 
Nationwide  1-800*882*7388 

(9AM  to  6PM  PST)       Made 

Allow  4  to  6  Weeks  Delivery  fc  jjg^ 

■-  MCI  Ml  SOOUX  Azimuth  CarrrriufsiGalinns  GorpofSiiMi 


ASSOCIATED  RADIO 

8012CONSER  BOX  4327 
OVERLAND  PARK,  KANSAS  66204 


EVERY  DAY 
AHAMFEST 

WE'LL  BUY 

YOUR 
EXTRA  RIG 


CALL  913-381-5900 

FAX  913-648-3020 


AH  brands  new  and  reconditioned, 


ESTATES  ETC. 


McrilriCoid 


ICOM 


kVHF 

COMMUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment. 


280  Tiffany  Avenue 
Jamestown,  New  York  14701 


PH>   (716)664^6345 

(800)  752-8813  for  orders  only 


YOU  CAN 

REACH  UP  TO 

100  KM  WITH  A 


<•]  ;1 »]  I  tt 


PHONE 


•CONNECTS  EASILY 
TO  TOUR  £XISTIMG 

PHONE  LINE 

-MANY  MODELS  TO 
CHOOSE  FROM 

•MAY  ALSO  BE  USED 
AS  A  CAR  PHONE 


/HEGATRONICS 

international 

6127  WILSHIRE   BOULEVARD 
LOS   ANGELES,  CA   90048 


213-931-7733 


FAX   213-931-6786 

MASTERCARD  •  AMERICAN  EXPRESS  •  VISA  ■  DINERS 

WE  SHIP  ANYWHERE 


CIRCLE  6  ON  READER  SERVICE  CARD 


Improve  Your  World  Image 


i. 


PC  HF  FACSIMILE  4.0  $99 


A  complete  facsimile  reception  system 
for  the  IBM  PC  or  Compatible*  Receives 
up  to  16  intensity  levels. 
Includes: 


80  Fa^e  Manual 
Tutorial  Cassette 
Interpretation  Guide 


Demodulator 

Software 

Frequency  List 
Features: 

Print  on  Epson,  or  HP  Laser  Jet 
Disk  Save,  Zooming,  Image  processing 

Unattended  Image  Capture  and  much  more 


PC  GOES/WEFAX  $250 


Designed  to  receive  images  directly  from 
LLS.  and  Soviet  meteorological  satellites. 
Includes  all  of  the  above  feature  plus 
n  complete  orbital  tracking  sylem  and 
resolution  of  up  to  256  gray  levels*. 


Software  Systems  Consulting 

1303  S.  Ola  Vista,  San  Clemente,  CA.  92672 


CIRCLE  250  ON  READER  SERVICE  CARD 
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free  of  charge,  but  applications 
should  be  made  well  in  advance. 

Activity 

About  a  dozen  hams  are  active 
on  the  HF  bands  and  two  or  three 
are  also  active  on  the  new  WARC 
bands,  mostly  on  18  MHz  On  the 
packet  side,  the  top  operator  and 
godfather  of  packet  in  Cyprus  is 
Costis  5B4TX,  who  runs  also  a 
BBS  Digipeater  VHF/HF  with  the 
call  5B4TX-6  and  is  QRV  almost 
24  hours  on  21.107  MHz  and 
144.675  MHz.  He  has  a  direct 
link  with  Jim  4X1RU.  Preben 
OZ1FYW,  and  Gabriele  IK4BLV. 


SWEDEN 

Rune  Wande  SMQCOP 
Frejavagen  10 
S*155QQNykvarn 
Sweden 

Worked  Sweden  on  50  MHz  yet? 

If  not.  chances  are  better  now! 
Since  March  19S9,  25  Swedish 
hams  have  had  the  permission  to 
use  50,0  to  51.0  MH2  on  a  trial 
basts.  Due  to  TV  transmitters  on 
Channel  3  (55  MHz)  certain  re- 
strictions were  put  on  the  li- 
censees. The  Effective  Radiated 
Power  (ERP)  was  set  at  levels  3. 
10  or  50  watts,  depending  on 
where  the  stations  were  located, 
and  transmission  was  not  allowed 
during  TV  hours. 

So  far,  the  outcome  has  been 
positive,  although  the  best  condi- 
tions, of  course,  occurred  during 
TV  hours  when  no  transmission 
was  allowed.  Seventy-five  percent 
of  (he  licensees  had  been  active  in 
the  first  six  months. 

The  trial  period  has  been  ex- 
tended to  December  31.  1990. 
The  number  of  licensees  has 
been  increased  to  100  and  trans- 
mission is  now  allowed  also  dur- 
ing TV  hours.  The  power  limits, 
however,  remain  the  same.  Eli- 
gible for  50  MHz  are  those  having 
class  A  or  class  I  licenses  (T  = 
Technical,  no  Morse  code  re- 
quired) 


SM  DX-ers'  Meeting 

Lake  Wettern  DX-Groupt 
SK6WW.  organizes  the  Swedish 
DX^ers"  get-together  in  October 
each  year.  This  time  the  small 
town  of  Karlsborg  (not  to  be  mixed 
up  with  the  Danish  beer  Carls- 
berg)  hosted  the  meeting,  and 
Ken  SM6CTQ,  together  with  other 
local  hams,  arranged  for  equip- 
ment exhibitions,  slide  shows 
from  DX-peditions,  contest  keyer 
demonstrations,  pile-up  contests, 
and  demo  of  DX-cluster  on  packet 
radio. 

Among  the  one  hundred  partici- 
pants, two  well-known  DX-pedi- 
tioners  were  there  telling  about 
their  plans  Erik,  SM0AGD  has 
since  returned  from  his  success- 
ful African  DX-pedition  to  Equato- 
rial Guinea  3C1AG,  Sao  Tome 
S9AGD,  and  Annobon  3C0GD. 
Erik  traveled  from  3C1  to  S9  via 
Madrid  and  Lisbon,  which  was 
quicker  and  more  convenient  than 
via  mainland  Africa.  To  3C0  he 
went  with  friends  from  S9  by  boat. 

Erik  has  developed  a  new 
method  of  handling  those  huge 
pile-ups.  He  has  modified  his  IG- 
735  so  that  he  easily  can  scan  the 
memories  on  receive  and  auto- 
matically switch  back  to  VFO  on 
transmit.  By  scanning  the  specific 
frequencies  he  regularly  an- 
nounces, he  can  work  many  more 
stations  than  otherwise  possible 
in  the  very  jammed  pile-ups.  This 
method  is  especially  good  on  SSB 
but  works  also  on  GW,  Being 
alone  on  a  DX-pedition  like  this  is 
tough,  but  thanks  to  no  equipment 
failure  and  very  little  steep,  he 
worked  15,800  GSOs,  6.500  from 
3C1,  3,500  from  S9.  and  5.800 
from  3C®,  QSL  to  his  callback  ad- 
dress. 

Mats  SM7PKK  is  on  his  second 
Pacific  Tour.  He  is  planning  to 
stay  there  about  half  a  year.  Being 
a  tall,  21 -year-old  blond  Swede, 
he  certainly  draws  attention  out 
there*  After  last  year's  trip,  Mats 
worked  double  shift  in  order  to  fi- 
nance his  next  trip.  He  was  very 
determined  on  traveling  again 
with  his  radio  as  only  companion. 
You  may  have  already  worked 
him  from  several  rare  spots  like 
5W1 ,  2K1 .  ZK3.  KH8,  and  3D2. 


HAMVENTION 

Ham  of  the  Year 

If  you  want  to  nominate  an  amateur  for  this  award,  please  include 
things  such  as  name,  call  marital  status,  harmonics,  years  licensed, 
awards,  civic  accomplishments,  service  record,  type  of  work,  club 
affiliations,  special  interests  (ham  and  other),  and  your  reasons  for 
nominating  this  amateur. 

Send  to  Dave  Grubb,  Asst  Chairman,  Dayton  Hamvention,  PO  Box 
964,  Dayton  OH  45401, 


Never  Say  Die 

Continued  from  p.  4 

make  an  effort  to  make  ham  con* 
tacts  more  interesting.  You  can 
help  with  your  newsletter  by  coor- 
d mating  special  interest  groups 
on  your  local  repeater.  Tuesdays 
at  7  p.m.  we  talk  UFOs.  Thursdays 
at  9  p.m.  we  talk  travel  Fridays  at 
6:30  we  talk  music  and  records.  If 
your  club  is  within  radio  distance 
of  me,  you'll  get  me! 

What  else?  Photography?  Mod- 
el airplanes?  Scouting?  Macin- 
toshes? Books?  Diving?  Have  you 
asked  your  fellow  club  members 
what  their  interests  are? 

My  wife  Sherry  bought  a  Mac 
and  is  having  a  ball  with  it,  as  I've 
mentioned.  She  puts  out  a  special 
interest  Mensa  newsletter,  does 
all  the  artwork  for  her  how-to- 
dance  video  packages,  her  news 
releases,  and  so  on,  She's  even 
got  a  portable  Mac  so  she  can 
keep  right  on  working  when  we're 
on  trips, 

Jim  Morrissett  K6MH/1  has  his 
own  Mac,  Rob  Burr,  a  diving  bud- 
dy of  mine,  uses  his  Mac  to  pub- 
lish Fisheye  View  magazine.  He 
also  sells  a  CD-ROM  with  a  whop* 
ping  pile  of  Mac  software  on  it,  in 
case  you  get  a  ROM  drive. 

When  you're  not  using  your 
Mac  for  publishing  and  making 
your  million,  it's  not  bad  for  ham* 
ming  too.  It'll  even  run  a  wicked 
bulletin  board  for  you. 

Let's  see,  I've  explained  how 
you  can  help  make  your  club 
grow,  ,  .how  you  can  help  get 
youngsters  into  amateur  ra- 
dio, ,  ,  and  that  if  you  have  an  en- 
trepreneurial bent,  but  don'i  have 
the  ideas,  1  have  some  available 

'Nuffofthat 

License  Fees 

One  of  the  ham  publications 
took  a  swipe  at  me.  . . boy,  is  that 
news!  The  charge  was  that  1  stood 
by  idly  white  Congress  was  trying 
to  put  amateur  radio  out  of  busi- 
ness by  charging  for  ham  tickets. 
Why  didn't  I  get  on  the  first  plane 
and  zip  down  to  D.C.  and  put  my 
finger  in  the  dike? 

I'm  guilty.  .  with  an  explana- 
tion. That's  an  explanation,  not  a 
rationalization,  by  the  way.  I  didn'l 
mount  a  Wayne  Green  congres- 
sional offensive  for  one  damned 
good  reason, .  .1  think  the  pro- 
posed license  fee  would  have 
been  one  of  the  best  things  Con- 
gress could  have  done  for  us.  I 
honestly  believe  the  ARRL  pan- 
icked and  reacted  to  this  without 
bothering  to  think  through  the  re- 
sults of  their  actions.  One  or  two  of 
us  still  remember  their  Incentive 


Licensing  disaster  ,  the  worst 
catastrophe  in  the  history  of  ama* 
teur  radio.  .  which  resulted  from 
their  shortsightedness  and  greed 
25  years  ago.  Oh.  some  bubble- 
heads  have  been  wringing  their 
hands  about  the  license  fees  in 
print  in  anguish . .  .  which  they  do, 
no  matter  what  happens  or  almost 
happens.  The  Chicken  Little  reac- 
tion. Phooey* 

Now  why  on  earth  would  I  think 
that  a  $30  license  fee  for  a  ham 
ticket  is  a  good  thing?  Why  would  I 
dare  to  claim  that  scotching  this 
fee  is  another  big  nail  in  our  ham 
casket? 

Yes,  I  know  all  about  the  fee 
going  into  the  general  fund  and 
not  to  the  FCC  Well,  not  directly, 
of  course.  Congress  has  too  many 
constituents  with  large  pocket- 
books  who  need  FCC  favors  for 
them  to  let  the  FCC  get  any  money 
that  Congress  doesn't  get  first 
and  then  dole  out.  Money  is  pow- 
er. This  is  not  a  new  concept,  it's 
one  which  we're  seeing  played 
out  daily  in  congress. 

Well  those  $30  fees  are  mon- 
ey. .  .right?  And  four  hundred 
thousand  of  those  are  a  few  mil- 
lion dollars.  Money  You  know, 
that  stuff  that  talks.  Oh,  it  isn't 
much  compared  to  the  deficit,  the 
military  budget  or  guaranteed 
bum  S  &  L  bank  loans,  but  it's  still 
money  and  it  still  talks.  And  isn't 
that  what  we've  been  complaining 
about  so  much  recently ...  not  be* 
ing  heard? 

We've  been  raising  a  big  stink 
because  UPS  money  talked  loud- 
er than  ours.  Ours?  What  ours?  If 
we  had  any  leadership  we'd  be 
raising  hell  over  losing  most  of  Ihe 
902  bAHz  band.  Yes,  I  know  we're 
not  using  it,  so  who  cares, .  .well, 
not  only  aren't  we  using  it,  it 
seems  doubtful  if  we'll  ever  get 
much  use  from  it  now.  I  notice  this 
has  all  happened  with  no  hyste- 
ria...  no  complaints.  Tsk. 

Look,  even  though  the  FCC  has 
us  doing  our  own  license  examin- 
ing* they  still  have  some  expenses 
for  us.  Someone  has  to  pay  John- 
ny Johnston's  salary  and  over- 
head- Between  that,  the  ARRL 
suing  them  over  things  and  our 
endless  demands  for  rule 
changes,  we're  costing  'em  far 
more  than  a  crummy  $30  apiece. 
By  the  way.  that's  $30  for  a  ten- 
year  license.  That  comes  to  a  pid- 
dling S3  a  year.  Now,  if  your  ham 
ticket  isn't  worth  S3  a  year,  you're 
not  using  it 

As  a  registered  Washington  lob- 
byist for  over  25  years,  I  do  fly 
down  to  D.C.  when  I  think  it's  go- 
ing to  help.  One  of  the  reasons  we 
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CABLE  T.  V.  CONVERTERS 

WHY  PAY  A  HIGH  MONTHL  Y  FEE? 


All  Jerrold,  Oak,  Hamlin, 
Zenith,  Scientific  Atlanta,  and 
Magnavox.  60  Day  Guaran- 
tee. MC/Visa  COD.  Shipment 
within  24  hours.  Send  self 
addressed  envelope  (60c 
postage)  tor  catalog.  No  Illi- 
nois Orders  Accepted. 


Etectnonlc 
Engineering 


P,0.  Box  337 
8arringtonrIL60011 


(708)540*1106 


FREE   REPLACEMENT 


PERSONALIZED  MUGS 
Call  Sign  AND  Name 

Professionally  Done 
FREE  Replacement  For  1  year  if  broken! 


GREAT  FOR  GIFTS  &  CLUB  AWARDS 
Large  Stoneware  Coffee  Mugs  S&.95  ea.  2  far  s  1 6  '*'' 
Heavy  150*  Glass  Beer  Mugs  SIO.^  E3  2  tor  Sl9"r- 
Quality  1 0o?  Glass  Coffee  Cups  S7."  ea.  2  for  S 14." 

Add  $2*°  Shipping  and  handling  per  mug 
AZ  Residents  add  5%  Safes  Tan 

Make  Checks  &r  Money  Orders  payable  to 

D  &  S  Sales      Phone  #  (602}  286- 1 236 

P.O.  Box  17012/  Munds  Park,  A2  86017 


NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494,114  + Hams,  via  your  computer 
$29  95  per  year  —  unlimited  use' 

BUCKMASTER  PUBLISHING 

Mineral.  Virginia  23117 
703:  094*5777         800:  282  5628 


CIRCLE  1 70  ON  READER  SERVICE  CARD 


Short  Broadband  pi  poles  &  Slopers 


Triple**  3  conductor  kff 
create  (hort  JinhetiDi  with 
breed  2-  &  3-bfcnd  rtioninctf. 

KB    Dipolts 

■LiSB-HiiB.  /7. 

fb  #un    ar*69?? 

F8  im*  i6'  ^59?^ 


Trap  Irs  s  2  &  ^  hand 
Tower- Motini 
FB   HalfSlopers 
FB  1 6ft  ft*,  30  CW      70' 

FB  1*0/75  SSB     62' 

2KW 

•Co*x  Fed 
■RjfiJ>  to  (J*« 
•Ne  Cap*  W  ( 

•Fully  vras**J*J  a;  iniulittfd 

Antennas West 


/F  YOU  BUY,  SELL 

OR  COLLECT  OLD  RADIOS,  YOU  NEED... 

ANTIQUE  RADIO  CLASSIFIED 

FREE  SAMPLE  COPY! 

Antique  Radio's  Largest  Monthly  Magazine 

Articles  -  Classifieds  -  Ads  tor  Parts  &  Services. 

Also:  Early  TV,  Ham  Equip.,  Books,  Telegraph, 

Art  Deco,  40s  &  50s  Radios  &  more... 
Free  20-word  3d  each  month,  Don  r  miss  out! 
6-Month:  $11,  1-Yeaf:$20  ($30  by  tstCtess) 

A.R.C-,  P.O.  Box  802-E5,  Carlisle,  MA  01741 


f=J  AMATEUR    RADK)    STATION  1= 

\SsL    LOGBOOK    sJJU 

Written  by  KI6L0 

A  muMt-fs'Clwre,  logging  application  for  PC/KT/AT  * 
compatibles.  Fast,   user  friendly     operation   featurei 
on-line  HELP  key,     multiple  logs  -  selectable  »hll» 
In  ihe  program.  DFspJay  boom  headings  ond  Ox   m!o 
using  a  'HOTKEY'  while  slTU  lagging.  Collsign  duping 
during  fnput  and  very  fast  data  retrieve).  Print  custom 
log   reports;  prefix*  country,  continent  and  icne  0sts; 
QSUord  tab*!*  from  data  in  dSASE  3+  compel*  I » 
dotofccie  Me i.  Custom  backup  feature  allows  auto- 
mate backups  and  r«iflres  of  log  database  files 
Complete  *ith  50  page  manual 

US- BOS  5-ttx  with  51 2k  RAM  -  Me  coprocessor  required. 
Hard  d^sk  recon — *-  -zed.  Selectable  printer  drSyers- 
Uses  COLOR  or  M0N0CHRGUE  g/ophlcs. 

-    — ^^^^^^^^^^^^^^^» 

Send  $24.95  check  or  M.O.     Add  $5  lor  COD  (US  * 
Canada  only).  CA  residents  add   $1.50.  Specify  5.25" 
(360k)  or  3.5"  (720k)  disk. 


LEB  Enter  prises 
{619)  446  -  4355 


1 1 27  N    Lai  Po**s 
CA  93555  USA 


CIRC  LE  27  1  ON  REAPER  SERVICE  CARD 


CIRCLE  2  ON  READER  SERVICE  CARD 


TELESCOPING  ANTENNA  MASTS 


B«5Gw:S.Pr*v.urrM#)5X3-  «S0ll  .17,3-8.1:* 


Extended  heights  to  50  feel 

No  gu\  lines 

Normally  retracted  to  conceal 
antennas  from  view  or  high  winds 

Extended  or  retracted  in  two 

minutes 

Operated  by  compressed  air  — 

30  psi 

Compact  lowered  height  for 
servicing  antennas 

120-lb.  nominal  payload 
capacity/  10  square  feet 

No  concrete  foundation  required 

Quality  design  and  rugged 
construction  of  6063-16  anodi/ed 
aluminum  with  stainless  steel 
fasteners 


IT 


WILL  BURT 


Will-Burt  Company 
Orrville.  OH  44667 


P.O.  Box  900 
216/682-7015 


CIRCLE  303  ON  READER  SERVICE  CARD 


CIRCLE  JOS  ON  READER  SERVICE  CARD 


QRP  Contin ued  from  page  68 

tance  than  40  meters.  The  link  it- 
self is  only  3  turns  of  insulated 
hookup  wire  wound  over  the  tank 
windings.  You  can  use  a  small  link 
connected  to  a  low  voltage  bulb  as 
a  tune-up  aid.  Tune  for  the  bright- 
est glow.  You'll  have  to  play  with 
the  number  of  turns  to  find  reso- 
nance. 

Again ,  you  can  build  this  trans- 
mitter during  a  rainstorm  on  a 
Sunday  afternoon,  so  don't  be  put 
off  something  as  simple  as  this. 
Why,  you  might  even  learn  a  thing 
or  two  about  tubes! 

Rajendra  Kumar  VU2ZAP  sent 
me  the  circuit  for  this  project. 
Rajendra  reports  excellent  results 
with  the  5  watts  into  a  dipole.  The 
original  circuit  came  from  W1 HYF 
from  1 948.  An  oldie  but  goodie,  as 
they  say  on  the  radio.  Rajendra  is 


Photo  C.  Close-up  of  a  one-watt 
transmitter  board  being  stuffed,  to 
give  you  a  good  idea  of  the  size, 


QRV  on  18  meters  and  tells  me  he 
has  no  trouble  hearing  5  watt  sta- 
tions from  the  states,  especially 
the  fantastic  chaps  and  the  excel- 
lent chatsF  other  than  the  59  and 
73  you  get  on  the  other  bands, 
Rajendra  supplied  the  photo- 
graphs. 

QRP  Transmitter  Circuit 
from  WD80YG 

Returning  to  the  year  1990, 
Dwayne  Kincaid  WD80YG  sent 
me  some  photographs  of  a  small 
QRP  transmitter  he  put  together 
for  a  Novice  class,  Dwayne  re- 
ports excellent  results  from  the 
guys  and  gals  completing  the  pro- 
ject. I  don't  have  room  here  to 
show  the  circuit,  but  if  you  would 
like  a  copy,  write  to  Dwayne  at 
SR  1,  Box  2C,  St.  Leonard  MD 
20685.  I  can  tell  you  the  circuit  is 
simple  and  quite  easy  to  repro- 
duce, even  for  those  who  never 
plugged  in  a  soldering  iron  before. 

Of  course,  it  is  crystal-con- 
trolled. There  are  four  places  on 
the  board  for  crystals.  You  select 
which  one  you  want  with  a  switch. 
Simple,  basic,  and  to  the  point. 
Besides,  what  have  you  or  your 
club  done  to  encourage  new  hams 
into  our  hobby?  Dwayne  is  making 
the  right  moves.  New  hams  and 
QRP,  what  could  be  better? 


Hams  a  t  s  con  t*n  u&d  fr°™  p&q&  $ 


Photo  B,  Astronaut  Ken  Cameron  KA5AWP  (foreground)  and  others  at 
the  $AR EX  ft  planning  meeting* 


ments.  Items  to  listen  for  include 
pay  load  descriptions,  astronaut 
profiles,  Keplerian  orbital  data, 
shuttle  rise  and  set  times  and,  for 
STS-35  and  37,  SAREX-specific 
information.  The  SAREX  data  will 
take  in  operating  frequencies,  op- 


eration procedures,  activity 
schedules  and  other  newsworthy 
items.  The  WA3NAN  transmis- 
sions will  be  around  the  clock  be- 
ginning one  hour  prior  to  launch 
and  continuing  through  shuttle 
landing. 


are  doing  our  own  licenses  now  is 
my  visits  with  the  commissioners. 
I  helped  get  the  strangling  re- 
peater regulations  repeated.  I've 
found  my  visits  to  Washington, 
both  to  Congress  and  the  FCC,  to 
be  well  received  because  I  always 
come  with  proposals  on  how  they 
can  save  money  instead  of  plans 
for  my  taking  some  back .  .  .  which 
almost  ah  other  visitors  have. 

For  a  measly  $3  a  year  license 
fee  we'd  have  one  heck  of  a  card 
to  play  with  Congress  when  we 
actually  do  need  help.  This  might 
also  shake  out  some  of  the  dead- 
above-the-shoulders  hams  when 
it  comes  to  renewal  time  and 
make  us  all  a  whole  lot  more 
aware  of  how  few  active  hams  we 
really  have  today. .  .and  how  pa- 
thetically few  new  hams  we're  at- 
tracting. It  would  put  our  hand  in 
the  fire  and  wake  up  some  old 
hams  who  tune  in  a  pi  leup  on  20m 
and  think  every  ham  band  must  be 
crowded. 

No,  our  $30  won't  solve  the 
deficit,  but  it  will  make  life  easier 
for  the  FCC  because  they'll  be 
able  lo  point  out  to  Congress  that 
their  expenses  on  our  behalf  are 
being  reimbursed,  so  let's  not  be 
so  fast  to  take  all  those  UHF 
bands  away. 

Will  a  $30  fee  keep  a  youngster 
out  of  the  hobby?  I  know  that  it's 
stupid  to  even  bring  up  such  a 
ridiculous  idea,  but  IVe  actually 
seen  this  dumb  thing  in  print. 
We're  talking  the  price  of  a  dinner 
now.  We're  talking  the  cost  of  a 
family  of  three  going  to  the 
movies .  ,  .  complete  with  the  usu- 
al barrel  of  buttered  popcorn  and 
55-gailon  drum  of  Coke,  Give  me 
a  break!  Hamming  isn't  a  hobby 
which  is  going  to  get  kids  out  of 
the  ghettos,  it's  a  middle  class 
hobby  and  $30  isn't  a  problem  for 
em. 

Let  me  put  that  into  perspective 
for  you.  Most  of  you  are  my  age,  so 
$30  today  is  about  li  ke  $1 .50  when 
we  were  young.  Three  quarts  of 
ice  cream.  Ten  ice  cream  sun- 
daes, the  big  ones.  Well,  Eisen- 
hower said  the  government  would 
take  our  dollars  m  Social  Security 
taxes  and  pay  us  back  in  dol- 
larettes.  He  wasn't  lying... that 
time. 

So  those  who  are  preening 
around,  taking  credit  for  defeating 
the  license  fees  are,  in  my  mind, 
traitors.  I  think  they've  pulled  a 
shortsighted  grandstanding  stunt 
which  could  haunt  us  for  years. 
They  deserve  a  pie  in  the  face,  not 
a  medal. 

Yes,  I  know,  many  hams  feel 
that,  gee,  we're  providing  emer- 


gency communications,  so  we 
should  be  paid  by  the  government 
for  this.  We're  not  doing  this  emer- 
gency work  to  be  good  citizens, 
we're  doing  it  to  pay  for  our  use  of 
several  billion  dollars  worth  of 
ham  bands.  They  owe  us  those 
bands  and  have  no  right  to  take 
them  away.  We're  already  paying 
for  themt  so  charging  us  a  fee  is 
unfair.  What  hogwash. 

Fortunately  I  don't  feel  very 
strongly  about  this,  so  I  won't  try  to 
stir  up  anyone  about  it.  I'm  posi- 
tively not  going  to  pillory  the  ARR  L 
over  this  one.  No,  \  have  another 
one  for  that,  Heh,  heh,  No,  if  you 
want  to  help  sink  our  hobby,  you 
just  go  right  ahead  and  insist  on 
getting  the  FCC  to  do  everything 
for  us  for  free,  You  go  right  on 
griping  to  them  about  the  rotten 
service  they're  giving,  Let  'em 
know  how  angry  you  are  over  the 
lousy  operating,  jamming  and 
bad  language  on  our  bands  and 
how  they  damned  well  ought  to 
do  something  about  it  because 
we're  too  busy  to  do  it  ourselves, 
even  though  we  told  them  we're 
a  self-policing  "service.1  Ex- 
plain that  that  was  just  a  little 
.  .  .ahem.  .  exaggeration. 

I  wasn't  going  to  bring  all  this 
muck  up,  but  someone  else  got 
out  the  rake  and  banged  me  with 
it.  I  thought  I'd  better  explain  why 
good  old  Doc  Green  didn't  rush  to 
Washington  in  the  middle  of  a 
congressional  recess  and  make  a 
stink.  I  prefer  to  keep  my  dealings 
with  the  FCC  (and  Congress)  in  a 
positive  vein  and  not  waste  any 
lOUs  on  fights. 

If  we  come  up  with  positive 
plans  for  helping  amateur  radio 
grow  and  for  making  it  provide 
more  value  to  our  country  in  ex- 
change for  the  use  of  tens  of  bil- 
lions of  dollars  in  frequencies, 
we'll  get  almost  anything  we  want. 
But  when  we  don't  talk  with  the 
commissioners  except  to  fight 
them .  . ,  and  then  take  them  to 
court  when  we  don't  like  what 
they've  done.  ..that  seems  like 
an  incredibly  dumb  way  to  treat 
the  hand  that's  feeding  you. 

It  was  in  order  to  counter  this 
historic  ARRL  approach,  that  I 
formed  the  National  Industry  Advi- 
sory Committee.  It's  supported 
(very  feebly)  by  the  ham  industry. 
Bush  has  finally  appointed  the  last 
new  Commissioner,  so  perhaps 
we'll  have  a  full  set  we  can  talk 
with  (advise)  by  spring. 

Typical  Ham  Ciub? 

As  best  I  can,  I  get  around  and 
address  ham  clubs  and  hamfests. 
On  one  weekend  I  zipped  down  to 
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MorseMan  Plus 


THE  BEST  JUST  GOT  BETTER! 

Afo/iseAf&f?P\i}$  -  THE  premier  Morse  Code 

train *r  rkW  incorporates  mouse  support  impro- 
ved Famsworth  msthod,  improved ;  ;cod^  ^atptifijK! 
an  expanded  information  base  ami  many  more 
new  features]- i; 

MoriseMah  Plus  wiil  take  the  newcomer  from 
ground  level  inexpert  fn;rja§^:^ 
trainer  for  the -_ ~: j>«c>|En)riVDl Sjj "I] B4tsi(jr^r~ jjj.l§^l<^ri^a8Mp4r>B..  Plus  is 
great  for  licensed  hams  who  want  to  upgrade  ~rto 
neei  io  wrea He  with  code  tapes  or  on  the  air  prac- 
tice when  you  can  use "any  and  aft  pf  )J^  ^dMwied 
features  on  ifo/s^/W?/7  Plus  -  a  true  rand6m 
charaoj»r;  generator,  random  word  generator, 
ASCII  text  file  create/send,  Irue  random  calisigjri^ 
true  random  FOC/VEC  ty  pe  tes(s;th|tikeep  track  of 
your  progress  as  well  asa  random,  realbtio  on- 
the-air  OSO  simulator  that  sounds  just  like  the  real 
thing?  Plus  many,  many  more  options.  Morse- 
Man  Plus  even  features  CPU  INDEPENDENT 
TIMING  so  that  you  don't  have  to  worry  about 
setting  it  for  your  computer! 

Unlike  other  CW  trainers,  MorseMan  Pius  was 
designed  by  a  CW:  expert  (NE4L)  who  knows  what 
it  takes  togettothat  high  level  of  proficiency.  Other 
trainers  don  1  even  come  close!  (Hundred^Idf 
satisfied  users  can't  be  wrong  I)  You  can  get  Mor- 
seMan Plus  for  $24  95  (ptus  $2.00  s/h)  PLUS 
the  next  major  update  FREE! 

tf  you  want  to  become  a ^  licensed  ham,  upgracieiii  or 
just  enfoy  CW  then  MorseMan  Plus  is  for  you! 
Give  us  a  call  at  1  -800-525-7235  and  order  yours 
today,  or  ord^irom  bur  B8S!  at  (205)757-1340 
(300-19200  baud  ^24  hours),  Visa/MC  accepted,  ill 


""s 


Renaissance  Development 
Box  640  -  Killen  -  AL  -  35645 


CIRCLE  14  ON  READER  SERVICE  CARD 


EVERY  ISSUE 

of  73 
on  microfiche! 

The  entire  run  of  73  from  October,  1960 
through  last  year  is  available. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75 ,  and  a  desk  model  for 
$220.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set,  (no  partial  sets) 
for  $250  plus  $5  for  shipping  CUSA). 
Annual  updates  available  for  $1 0. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back,  Visa/MC  accepted- 

BUCKMASTER 

PUBLISHING 

"Whitehall" 

Route  3,  Route  56 

Mineral,  Virginia  231 1 7 

703-894-5777 
800-282-5628 


For  more  information  on  getting 
started  on  OSCAR  and  informa- 
tion on  AMSAT  membership  and 
membership  benefits,  call  AMSAT 
at  30 1  -589-6062  or  write:  AMSAT, 
PO  Box  27,  Washington,  DC 
20044.  Please  include  a  business- 
size  SASE, 


MISSION  CONSULTING,  INC, 

MISSION  COMMUNICATIONS 

11903  Alief-Ctodfne      Suite  500 
HOUSTON,  TEXAS  77082 


?COM 


WE  HAVE  EXPANDED  AND  NOW  STOCK 
MANY  NEW  PRODUCTS,  WE  CARRY: 
AEA,  ALINC0..  AMEC0,  AMP  SUPPLY,  APHA  DELTA,  ANTECQ, 
AfiRL  B&B  INSTRUMENTS,  BARKER  &  W1LIAMS0N,  BENCHER 
BOMAR,  BUTTERNUT,  BEE,  CUSHCRAFT,  COMMUNICATION 
SPECIALISTS,  CR6  RESEARCH,  DAIWA,  DIAMOND,  HENRY. 
HUSTLER,  HAM  RADIO,  INTL.  CRYSTAL,  INTL.  WIRING  &  CABLE, 
KANTRONICS,  KACHINA,  KENPR0,  KDK,  KLM/MIRAGE,  LUNAR, 
LARSON,  MOBILE  MARK,  MFJ,  NEUTECH.  NCG,  NYE,  PERIPHEX, 
QST.  RF  INDUSTRIES,  RADIO  PUBLICATIONS,  RADIO  AM. 
CALLBOOK,  SAMSON,  SPI-RO.  SMILEY  ANTENNA,  SANTEC  SYN. 
TEXTH.ES.  73MAG,  STANDARD,  TAD.  TEN-TEC,  VALOR,  VECTOR. 
GORDON  WEST,  WELZ,  VAESU,  ANDICOM,  (71 3)87^-7764 
In  house  service  available.  Telex  1 66S72  MCON  UT 

Just  write,  or  give  us  a  calif  FA  X  ( 7 1 3 )  879^9  34 1 


CIRCLE  1B7  ON  READER  SERVICE  CARD 


COMPUTERIZE 
YOUR  SHACK 

Control  up  to  eight  digital  radios  simultaneously  from 
your  MS  DOS  microcomputer?  DataCpm,  Jr*c  offers  a 
series  of  software/hardware  packages  that  interface 
with  many  current  synthesized  rfgs.  These  include: 

ICOM  735,  tC-7eir  IC  781,  IC-R7O0O,  IC-R71A 

Yaesu  747.  757GX,  757GXII,  767.  9600 

Kenwood  T5-44Q\TS  -940,  TS-14Q,  TS-6B0.  711.  B 11, 

R5000 
Datacom   couldn't  be  simpler  to  install,   The  user 
doesn't  need  to  know  anything  about  MS-DOS— the 
Installation  program  does  it  a  (If  After  Installation,  the 
user  sets  the  parameters  with  menus. 

These  packages  allow  complete  con  trot  of  these  rigs 
from  the  keyboard,  and  more!  Datacom  adds; 

*Scan    functions    added    to    radios    that    don't 

allow  this  from  the  front  panel. 

^Frequency  and  associated  info  memory  limited 

only  by  disk  storage. 

'TabuFar  screen  display  of  all  of  the  channels 

stored  in  memory,  along  with  a  full  description  of 

each.  Including: 

-mode  {LSB,  USB,  FM.  etc,) 

— eight  character  alphanumeric  description 

—signal  bandwidth 
^continuously  variable  scan  delay  from  100 
milliseconds  up 
*a  full-featured  logging  utility 

AVAILABLE  FOR  IBM  PC,  XT,  AT.  30386  256K  RAM 
i  SERIAL  PORT  AND  1  FLOPPY  MINIMUM 

PROGRAM  WITH  INITIAL  LIBRARIES  99.95 

RS-232  TO  TTL  INTERFACE  ONLY  (NEEDED  IF  DON'T  HAVE 

MANUFACTURERS  INTERFACE! 
EXTERNAL  INTERFACE  ALLOWS 4  RADIOS  99.95 

INTERNAL  PC  INTERFACE  W71  SERIAL  &  1  RADIO  PORT     129.95 

SPEC  TRUM  ANALYZE  R  MODU  L  E  (CALL  FOR  PRICE] 

COMPLETE  SYSTEMS  |NCL  RADIO,  INTERFACE.  COMPUTER. 
AVAILABLE  (CALL  FOR  PRICE) 

DATACOM,  INT. 

BOX  5205 

HOLLYWOOD,  FL  33083 

(305)  987-9505    FAX  (305)  987-4026 


CIRCLE  147  ON  READER  SERVICE  CARD 


SUPER  PERFORMANCE  BATTERIES 


UPDATED  SUPER  ICOM 

SUPER    ICOM    BP-7S.    13,2    volts 

1200ma  triple  the  capacity  of  the 

Icom  BP-7.  5w  output 

SUPER    ICOM    BP-8S.    96    volts. 

1200ma.  50%  more  capacity  than 

the  lcomBP-8. 

Both  are  rapid  base  charge  only,  or 

slide  in  wall  charger,  4  metres  high. 

BP-7S  or  BP-flS.  S65.00 

SUPER  KENWOOD        Exact  replacement  FNB-2  Nicad  pack 
SUPER  KENWOOD  PB-25S/PB-ZGS.  8  4    for  Yaesu  FT-404R/207R/208R/708A 


volts.  9O0ma,  double  the  capacity 
of  the  PB-25/PB-26  for  the  2500/ 
2600/3500/3600.  Charge  with  either 
the  standard  wall  charger  or  drop 
in  charger.  3  inches  high.  565.00. 


S22.50 

SPEAKER/MICS 

Icom  HM  9  $35.00 

Yaesu  MHI2A2B  S3100 


SUPER  YAESU 

SUPER  YAESU  FNB-4SH.  12  volts. 
1000ma,  double  the  capacity  of  the 
Yaesu  FNB-4,  5  watt  output.  Rapid 
charge  only  S71.00 
SUPER  YAESU  FNB-3S,  9.6  volts. 
12O0ma  triple  the  capacity  ot  the 
Yaesu  FNB-3.  3.5  watt  output. 
Rapid  or  wall  charge.  S65.00 
Both  are  perfect  for  the  03,  09  and 
727  series  radios  and  are  4  inches 
high. 

Inserts  for- 

Kenwood  PB25.  25H,  26         $25,00 
iram  BP-3  $1895 

I  com  BP-5  [500mat  S24.95 

Icom  BP  7  fdOOmaj  529.50 

Icom  BP-8  SZ9.50 


Full  line  for  Yaesu  411/811/470  FNB-10/11/T2/14  available 

Add  S^5.0O  ^hrpping&  handling  lor  firsi  pack.  CT  residents  add  S1-  tax 

Complete  line  of  NfCAD  packs  for  Icom,  Kenwood,  Yaesu.  Tempo.  Santec.  Azden.  Cordless  Telephones, 

Akaline.  Nicad|&  GeH-Cells.  All  NfCAD  packs  include  1  year  guarantee.  Commercial  Radio  Packs  available. 

For  all  your  battery  needs,  write  or  call  today  for  a  complete  catalog,  Dealer  inquiries  invited. 

MADE  BY  HAMS  FOR  HAMS 


iiiiUPCHMPHGX  inc. 

149  Palmer  Road  •  Souttmury,  CT  06488 
(800)  634-8132  In  CT  [ZD3|  264-3985  FAX:  (203|  262-6943 


^3* 


McntvrOurO 


CIRCLE  68  ON  READER  SERVICE  CARD 


G5RV  All-Band  QuicKits 


!.' 


#> 


CIRCLE  365  ON  READER  SERVICE  CARD 


Ft&t  &  Eaiy  lo  Build 

■  Fails  ate  visual  insmiciops 

*  So  measuring  or  cutting, 

*  Even1  shin;  indctded 

■  Finish  antenna  in  minutes 

Quality   Component! 
"  Prcji>tJ<KJ  Cois  Finings 
1     Kinkpr(Jof  Qu  \i\F  itx  v,irt 

*  FuLty  insuEat*it  nfx  **aled. 
pi-CtiTTs^^.  bw  not**  design 

Fiit^sl   Antenna i    |n    ihe    W«  _ 

AntennasWesi 

U801)  373-8425 


■* 


|-D?ubKcSiz«G^E{\-' 
^04  fr  160-10  Dtpolc 

|*FuUSizcG5RV 

mi\  sb-iobiH« 


$24$$ 


Half  5iz*  CoRV 
51  ft  40-iODtp-Mc 

•  Quarter  Size  G?RV  SlftS* 
26  it  JO-lODEpo.1* 

"  Matconi  Adapier  kJ[       J  4,9J 
converts  aov  Ji^olc  to  Mjrc^ni 

*  20Qt  Dsirr^n  220  |ii»  M1.9S 
MA  iS  Poii  ii  HiLdEin.^         lai*  S3 

Box  5fJOfi;-S.  Frovo.  UT  S4605 


THIS  MONTH'S  GOODIE  FROM  THE  CANDY  STORE 


RDC 


*: 


KENWOOD 
TS-44GSWAT 
UNDER  $1230.00 


Similar  Savings  On  Kenwood.  Icom,  Yaesu.  Hy-Gain,  Altnco.  Etc. 

All  LT.O. 

Aihco     ALfl-rzT     «264.90 

Over  9CTOS  Ham  Hems  In  Slock.  All  Prices  Cash  FOB  Preston. 

Mate  Special  rh  Ham  Ads.  Lpolifrig  Fof  Scjmetriinfli  Not  Listed? 

Csll  or  Write 

RDS5  DISTRIBUTING  COMPANY 

7»  S.  Sia<#  Strflfltr  Pr(monr  Id.  WZtft  ■  Telephone  ^08)  652-0930 

Houfi  Tu*.-f  rl.  IK  —  &-2  Mondayt.  Cloted  Sat.  A  Sun. 


CIRCLE  254  ON  READER  SERVICE  CARD 


CIRCLE  107  ON  READER  SERVICE  CARD 
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JANUARY  4,  1983 

*###**#*****#**     ************ 

A  CURE  WAS  FOUND 


1.    REFLECTED  POWER-ITCH 


.     KNOB-ITU9 

3.  QRM-DEAFNESS 

4.  BUTTON-PHOBIA 
,    SWITCH-CANKER 


B.    SUPER  TUNER-BLUES 
CROSS  NEEDLE-EYES 


j ■_■.  .:•.-'  •. 


COM 


AUTOMATIC  ANTENNA  MATCHER 

FOR    ALL    S.S.B.    RADIOS 


® 


-ft  OWE  SHOT  GUARANTEED  TO  LABT 

AT  LEAST  FIVE  YEARS! 

MAXCOM,    INC.    BOX    B02,  FT.    LAUD,,    PL.333QS 


THE 


1  M AXCOM  Is  a  re^lsltrod  trademark  and  Is  owned  by  Max  cam  El&clrorncs.  Inc. 

BOTTOM    LINE:       "MAXCOM    WORKS" 

CIRCLE  101  ON  READER  SERVICE  CARD 


HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  intermod,  and  desense 
problems  in  repeater  systems- 

•40  to  1000  Mhz  tuned  to  your  frequency 
•5  large  helical  resonators 
•Very  high  rejection 
•Low  noise — high  overload  resistance 
»8dbgain — ultimate  rejection  )80db 
*  ]    »GaAs  fet  option  (above  200  Mhz) 
•Cast  aluminum  enclosure 

Typical  rejection:  •M  BNC,  and  S0239  connector  options 

±600 Khz  @  145  Mhz:  28db 

±1.6  Mhz  @  220  Mhz:  40db  (44dbGaAs)       +20  Mhz  @  800  Mhz:  65db 

±    5  Mhz  @  450  Mhz:  50db  (60db  GaAs)       ±20  Mhz  @  950  Mhz:  70db 


AUTOMATIC  IDENTIFIERS 


NEW 

Model 
ID-2B 


•Up  to  6  EPROM  programmed  messages 
•Adjustable  audio,  speed  &  interval  timer 
■  "ID  over  voice  inhibit" 
•Low  power  option 
•Modular  design 

•Message  selection  via  binary  input— 
TTL  levels 
•Size;  2,7  x2,6x  0.7" 

The  ID-2B  provides  required  station  identification  without  troublesome 
diode  programming.  The  "ID  over  voice  inhibit1'  circuitry  a Ifows  for  cour- 
teous operation  by  not  allowing  an  ID  until  the  next  squelch  closing. 


a 


ID-2B  Wired/Tested  $99.95 


ID-2B-LP  Low  Power  8109.95 


GL6  ELKTRONICSJNC 

151  Commerce  Pkwy„  Buffalo,  NY  14224 
7^675-6740     9  to  4 


CIRCLE  17  ON  READER  SERVICE  CARD 


Texas  on  a  Saturday  morning, 
starting  out  from  home  around 
6  a.m.  to  catch  a  9  a.m.  flight,  I  got 
to  the  hamfest  by  1  p.m.,  spoke 
from  2-4  p.m.,  visited  with  the 
exhibitors  for  an  hour,  rested  up 
and  hit  the  banquet  at  6.  One  of 
the  better  banquets,  by  the  way. 
Then  an  hour  talk  as  the  banquet 
speaker. 

In  these  talks  I  tried  to  put  the 
last  30  years  of  ham  history  in  per- 
spective. Naturally  some  ques- 
tions about  the  code  came  up.  I 
was  pleased  to  find  about  95%  of 
my  audience  open  to  actually  con- 
sider the  subject  and  amused  by 
the  two  wizened  old  timers  who 
weren't. 

A  few  days  later  I  was  address- 
ing a  ham  club  near  Boston-  The 
first  thing  I  noticed  was  that  I  was 
one  of  the  youngest  hams  there.  I 
can't  imagine  a  young  ham  stay- 
ing at  their  meeting  for  more  than 
two  minutes-  As  I  looked  out  over 
this  room  full  of  kvetching  an- 
tiques, it  came  to  me  how  they 
typified  the  code  itself. 

Most  of  the  hams  I  run  into  on 
the  air  these  days  are  retired.  Sad- 
ly, few  of  them  seem  to  be  doing 
anything  useful  in  their  retire- 
ment, Hamming,  golf,  puttering 
around.  What  a  waste,  it  seems  to 
me,  of  a  lifetime  of  experience. 
Think  of  all  the  hard  won  skills 
which  are  being  thrown  away. 
What  a  loss  to  the  world,  our  coun- 
try, our  communities — even  their 
families. 

As  hams  we  have  the  key  right 
there  in  our  hands.  .  .and  I  don't 
mean  a  Morse  key.  The  key  is 
technology,  with  all  its  promise. 
The  key  to  the  power  to  change 
the  world.  How  sad  to  see  the  key 
to  knowledge — to  progress — to 
success— hanging  from  a  call  let- 
ter keyring,  its  real  use  long  for- 
gotten. 

Electronics  is  the  real  power  be- 
hind the  Japanese  success  story, 
the  engine  driving  their  whole 
country.  As  hams,  presumably  we 
have  the  ability  to  learn,  but  some- 
thing's gone  wrong.  We  don't 
seem  to  have  the  interest.  What 
happened? 

I'd  love  to  run  a  series  of  techni- 
cal articles  in  73  to  help  make  to- 
day's communications  technolo- 
gy more  easily  understood.  But 
the  reader  feedback  tells  me  that 
73  is  already  too  complicated  at 
times.  Too  technical!  That's  pretty 
depressing,  considering  how 
lightweight  the  73  technical  arti- 
cles have  been. 

I  keep  running  into  the  "Oh,  fm 
too  old  to  learn  anymore"  syn- 
drome. That's  ridiculous,  unless 


you've  got  Alzheimer's  or  some- 
thing. 

Every  time  a  new  technology 
opens  up,  with  it  comes  all  kinds 
of  opportunities  to  start  small  busi- 
nesses supplying  hardware,  soft- 
ware, information  products  and 
services — entrepreneurial  oppor- 
tunities for  people  of  any  age.  Just 
look  at  the  number  of  new  ham 
firms  making  packet  gear  today! 

Or  take  the  compact  disc,  which 
has  revolutionized  the  music  and 
audio  businesses.  Hundreds  of 
small  entrepreneurial  firms  with 
interesting  new  products  have 
sprung  up  all  around  the  country. 
New  speakers,  amplifiers,  all 
kinds  of  cables,  connectors.  .  .it's 
endless.  Now,  with  the  cost  of  pro- 
ducing compact  discs  dirt  cheap, 
we're  seeing  hundreds  of  new 
record  labels  producing  special- 
ized music.  Entrepreneurs  are 
having  a  heyday,  just  as  they  did 
when  the  microcomputer  came 
along  15  years  ago,  generating 
thousands  of  new  millionaires. 

Electronics  is  a  key  to  the  fu- 
ture, if  you  use  it  The  human  mind 
has  an  unlimited  capacity  for 
learning,  but  like  most  other 
things,  if  you  don't  use  it  you'll 
lose  it.  The  more  you  learn,  the 
better  your  mind  will  work.  When 
is  the  last  time  you  truly  exercised 
your  mind? 

It's  depressing  to  me  when  I  ask 
for  a  show  of  hands  at  my  talks. 
How  many  of  you  are  into  DXing? 
In  a  room  with  perhaps  300  hams 
I'll  see  two  or  three  hands  go  up. 
How  many  of  you  have  over  300 
countries  confirmed?  No  hands. 
How  many  of  you  have  been  on  a 
DXpedition?  No  hands  at  all.  How 
many  have  done  anything  on  a 
microwave  band— something 
above  500  MHz?  No  hands.  How 
many  of  you  have  made  any  con- 
tacts via  Oscar?  No  hands.  How 
many  are  on  packet?  Several 
hands.  That's  better.  How  about 
RTTY?  Nothing,  Now  I'm  getting 
sullen,  furtive  looks.  Okay,  let's 
talk  code  now.  How  many  here 
believe  we  should  maintain  the 
code  requirement  for  a  ham  li- 
cense? Lotsa  hands.  Okay,  how 
many  of  you  can  copy  code  at  35 
wpm?  One  hand.  How  many  of 
you  have  made  a  hand  key  con* 
tact  in  the  last  month?  One  hand. 

Well,  how  about  contests?  How 
many  here  have  won  a  contest  for 
your  section?  One  hand,  Hmmm, 
not  so  good.  How  many  have  had 
an  article  published  in  a  ham 
magazine?  No  hands.  How  many 
have  built  something  in  the  last 
year?  Two  hands.  Heathkits. 

Now,  please  tell  me,  with  that 
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frenzy  of  activity  by  today's  hams, 
how  on  earth  are  we  going  to  i  nter- 
est  youngsters  in  our  hobby?  Kids 
want  action.  Pm  not  even  seeing 
talk,  much  less  action,  What's 
happened  to  us?  What  do  I  have  to 
do  to  get  a  spark  of  excitement 
into  your  hobby?  How  can  I  get 
you  to  give  OSCAR  a  try?  Get  you 
to  even  give  packet  radio  a  try? 
Get  you  off  your  duff  and  onto  a 
Caribbean  island  for  a  DXpedi- 
ttonette?  Get  you  to  put  up  a  new 
beam  and  really  talk  with  100 
countries?  How  about  getting  set 
up  to  win  a  contest?  Or  setting  up 
a  work  bench,  getting  some  test 
equipment  and  building  some 
kits?  There  are  plenty  of  interest- 
ing things  to  build  from  Heath, 
Ramsey  and  so  on.  And  I've  got  a 
bunch  more  coming  up  in  73.  The 
food  is  there  on  the  table  and  most 
hams  are  starving  to  death. 

if  you  got  even  slightly  irritated 
over  the  loss  of  40%  of  our  220 
band,  can  I  get  you  interested  in 
doing  something  which  might 
help  stave  off  further  such  losses? 
We  have  the  potential  to  do  just 
about  anything  we  really  want  to. 
The  power  is  there,  waiting  to  be 
used,  and  we're  refusing  to  bother 
to  reach  for  the  switch. 

Until  we  come  to  life — until  we 
get  excited  about  technology  and 
demand  to  learn— until  we  get 
busy  bringing  amateur  radio  out  of 
the  '50s  and  into  the  '90s— until 
we  take  the  power  amateur  radio 
has  to  attract  youngsters  and  get 
them  into  high  tech  careers,  giv- 
ing our  country  the  ability  to  again 
oompete  in  technology  with  Japan 
and  Europe,  we're  going  to  keep 
going  downhill. 

SoP  when  I  talk  with  you  on  20m, 
talk  to  me  about  what  youVe  built 
recently.  When  I  see  you  at  ham- 
fests  and  conventions  tell  me 
about  the  DX  you've  actually 
talked  with.  Tell  me  about  how 
many  countries  you've  managed 
on  80m;  how  many  via  OSCAR. 
Tell  me  you've  been  on  10  GHz 
and  have  been  having  a  ball, 
Show  me  your  contest  award  cer- 
tificates. 

When  I  run  into  you  on  your  lo- 
cal repeater,  talk  to  me  about  your 
interests.  Are  you  into  cosmolo- 
gy? You'll  find  me  fascinated. 
How  about  fibre  optics?  Color 
SSTV?  High  data  throughput  with 
narrow-band  techniques?  Talk  to 
me  about  UFO  detection  and  I'll 
tell  you  why  you're  going  to  fail. 
How  about  solar  flare  detection? 
Sun  spots?  Have  you  got  a  tele- 
scope so  you  can  check  out  sun 
spots?  COMB  is  almost  giving  'em 
away! 


If  I  come  to  a  hamfest  in  your 
area  to  talk,  I  want  to  be  address- 
ing a  ham  rally,  not  a  wake,  so 
let's  start  doing  some  ham  work-  I 
want  to  see  the  hands  go  shooting 
up  when  I  ask  if  you're  on  packet 
or  RTTY.  I  want  to  see  the  10  GHz 
rigs  you've  built.  The  darned 
things  are  small,  inexpensive  and 
a  ball  to  use.  I  want  to  see  your  DX 
Dynasty  Award  certificates.  Show 
me  your  100  country  QSL  collec- 
tion for  80m,  Show  me  your  cards 
for  160m.  Show  me  your  6m 
states.  The  bands  are  coming  to 
life  and  we're  heading  into  the 
best  sun  spot  cycle  in  history.  So 
let's  forget  Monday  night  football 
and  those  Sunday  ball  games. 
You'll  do  better  to  get  some  sleep 
so  you  can  work  DX  all  night.  Or 
start  a  business  so  you  can  afford 
to  go  on  some  DXpeditions — can 
afford  to  buy  a  new  rig— that  new 
tower  and  nice  big  beam — can 
even  afford  a  house  where  you 
can  put  up  antennas, 

I'm  living  on  a  southern  New 
Hampshire  hilltop.  The  nearest 
neighbor  is  over  a  half  mile  away. 
Tve  got  ducks,  geese,  chickens, 
turkeys,  cats,  and  dogs  running 
around  the  place.  The  local  ski 
area  is  right  out  my  window-  My 
skis  are  by  the  door,  ready  when 
the  snow  conditions  are  right. 

How  come,  when  I'm  not  yet  re- 
tired, I'm  keeping  up  with  technol- 
ogy. .  .in  radio,  in  computers,  in 
audio?  In  addition  to  19  current 
publications,  I've  got  a  bunch 
more  I  want  to  start ,  .  .as  soon  as 
I'm  able  to  find  the  right  people  to 
help  me  with  them.  I  know  a  dozen 
new  magazines  which  are  desper- 
ately needed.  There  are  some  fas- 
cinating new  mail  order  business- 
es which  should  go  gangbusters, 
There  are  so  many  businesses 
which  can  be  started  for  peanuts 
and  get  into  the  million-dollar 
range  quickly  that  I  just  can't  un- 
derstand how  so  many  hams  can 
work  for  years  building  expertise 
and  skills— and  then  just  stop, 
turning  into  veritable  vegetables, 
What  a  waste  of  a  mind.  Or,  as  ou  r 
beloved  VP  said,  "What  a  waste  it 
is  to  lose  one's  mind,  or  not  to 
have  a  mind.  .  .how  true  that  is."  I 
couldn't  possibly  fail  to  disagree 
with  him  less! 

Please  tel)  me,  what  would  it 
take  to  get  you  on  packet?  Pre- 
suming that  you  have  a  rig  for 
some  band,  you'll  need  a  comput- 
er, a  converter  and  a  spirit  of  ad- 
venture, .  the  courage  to  actual- 
ly try  something  new  and  perhaps, 
at  least  for  a  while,  make  a  fool  of 
yourself  while  youVe  learning. 

Do  you  need  more  articles  on  it? 


AMATEUR  TELEVISION 


SURVIVES  100,000  FT.  FALL 

KPA5  1  WATT  ATV  XMTR  ON  434  MHZ  WORKED 
PERFECTLY  IN  WB8ELK  LIVE  CAMERA  BALLOON 
THROUGH  100,000  FT  AND  BACK  TO  CONTINUE 
RUNNING  EVEN  AFTER  FREE  FALL  IMPACT  IN  THE 
MO  J  AVE  DESERT!  VIDEO  SEEN  FOR  300  MILES. 


**—m. 


WB8ELK 


KPA5-E  board  $169 

Shouldn't  your  ATV  transmitter  be  as  reliable?  Weather 
you  want  to  put  one  in  a  balloon,  R/C  model,  Robot,  use 
as  portable  ATV  xmtr,  or  get  one  in  our  ready  to  go 
TX70-1  for  the  shack,  with  P.C.  Electronics  you  seethe 
best!  Companion  receiving  downconverter  board  TVC- 
2G  $49,  or  ready  to  go  in  a  cabinet  -  TVC-4G  $89. 


TX70-1 

XMTR 

$259 


TVC-4G 

RECV 

CONV. 

$89 
THE  ATV  TWINS 

Hams,  Call  or  Write  for  our  latest  catalog  of  ATV  gear! 
Transmitters  sold  only  toTech  or  higher  licensed  amateurs 
verified  in  latest  Callbook  or  copy  of  new  license.  5/89 


(818)  447-4565  m-f  6an>5:30pm  pst. 

P.C-  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Visa,  MasterCard 

Tom  (W60RG) 
Maryann  (WB6YSS) 


t        500,000  Radio  Amateur 
Call  Signs  at  \bur  Fingertips 

From  Here 


\ 


Introducing  Buckmaster's 
HamCall  on  CD-ROM 

Over 500, 000  call  signs  in  the  U.S. 
and  possessions  are  available, 
searchable  by  call  sign,  name, 
address,  city,  state,  Zip  code  or 
license  class.  Using  CD-ROM  optical 
disc  technology  and  your  micro- 
compute^  you  have  instantaneous 
access  to  the  Buckmaster  HamCall 
data  base. 

$499,95  per  Puckage 

plus  Shipping  (Quantities  Limited) 

HamCalJ  on  CD-ROM  is  a  package 
that  includes  the  CD-ROM  data  disc, 
a  Sony  CDU-6100  external  CD-ROM 
drive  with  interface  card  for  IBM 
PC  J  AT  type  computers,*  and  MS-DOS 
CD-ROM  extensions  software. 


To  Here 


HMfrWMWWW  Willi  f  'II '    '  i 


Instantly! 


Publishers  Data  Service 
Corporations  new  QuestarfM  retrieval  software  package  is  also  supplied. 
This  retrieval  system  enables  the  user  to  search  the  CO-ROM  data  quickly 
and  efficiently. 


Order  bv  calling  1-800:  282-5628 


Buckmaster 

"Whitehall"  Rte,  3,  Box  56 

Mineral,  Virginia  23117 

703:894-5777 

s  m 

'Requires  ©4QK  HAM.  hard  disk  drive  and 
MS-DOS  3.1  or  later  version. 


V 


J 
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$4 


50 

PER  DISK 

1-9 


$3 


75 

PER  DISK 
10  OR  MORE 


HAM  SOFTWARE 

PUBLIC  DOMAIN  AND  SHAREWARE  FOR  COMPUTERS 


IBM  PACKET   BBSs 


PACKET  TERMINALS        IBM  MISCELLANEOUS 
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NETWORKING 
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ELECTRONICS 
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MtlrTL  PROGRAMS  FOR  TH£  C-M 
IN  <HJ«.  tATALOCi 


AERO  DATA  SYSTEMS 


UoirarCunf 


PO  BOX   932  5 
LIVONIA, Ml  48151 
(313)471-1787 
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AMATEUR  TELEVISION 


SMILE!  YOU'RE  ON  TV 

©       Only 

$329 

Designed  and 
built  in  the  USA 
Value  +  Quality 
from  over  25years 

in  ATV...WSORG 

With  our  all  in  one  box  TC70-1  70cm  ATV  Trans- 
ceiver you  can  easily  transmit  and  receive  live  action 
color  and  sound  video  just  like  broadcast  TV.  Use 
any  home  TV  camera  or  VCR  by  plugging  the  com- 
posite video  and  audio  into  the  front  VHS  10  pin  or 
rear  phono  jacks.  Add  70cm  antenna,  coax,  13.8Vdc 
and  TV  set  and  you  are  on  the  air.. .it's  that  easy! 

TC70-1  has  >1  watt  p.e.p.  with  one  xtal  on  439.25,  434.0 
or  426.25  MHzf  runs  on  1 2-1 4  Vdc  @  .5A,  and  hot  GaAsfet 
downconverter  tunes  whole  420-450  MHz  band  down  to 
ch3,  Shielded  cabinet  only  7x7x2.5",  Transmitters  sold 
onty  to  licensed  amateurs,  for  legal  purposes,  verified  in  the 
latest  Callbook  or  with  copy  of  license  sent  with  order. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transceivers,  linear 
amps,  and  antennas  for  the  70,  33,  &  23cm  bands. 

Visa,  MC,  COD 

Tom  (WGORGf 
Maryann  (WB6YSS) 


(818)  447-4565  m-f  8am-5:30pm  pst. 

P.C.  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Over  90%  of  you  haven't  tried 
packet  yet,  What's  it  take?  Let  me 
know  so  I  can  do  it. 

If  you're  a  packeteer,  make  it 
your  business  to  get  around  to  ev- 
ery club  you  can  reach  and  show 
those  old  fogies  how  easy  it 
is. .  .and  how  much  fun  theyVe 
been  missing.  Keep  it  real  simple. 

If  you've  never  been  Into  DXing, 
contests,  packet,  RTTY,  SSTVP 
UHF,  home  construction  or  other 
wise  developing  your  ham  hori- 
zons, perhaps  it's  time  to  sit  down 
and  do  some  serious  thi  nking.  Get 
out  some  paper  and  explain  to 
yourself  why,  with  a  feast  avail- 
able to  you,  you're  going  through 
life  eating  well-done  hamburgers 
and  fries? 

Yes,  I  know  you  can  get  by  with 
a  2m  rig  and  endless,  meaning- 
less chatter  over  your  local  re- 
peaters. That's  about  all  a  Tech 
ticket  has  to  offer  those  with  no 
sense  of  adventure.  .  .those  dead 
of  souL  And  yes,  Generals  can 
spend  their  declining  years  josh- 
ing friends  on  a  75m  net.  IVe  done 
those  too,  but  that  hasn't  stopped 
me  from  enjoying  the  excitement 
amateur  radio  has  to  offer. .  .the 
adventure. 

Getting  on  RTTY  does  take 
gumption.  It  means  changing 
your  routine.  .  .getting  out  of 
your  rut.  It'll  also  keep  your  heart 
pacer  busy  because  you'll  find 
a  whole  different  breed  of  ham 
there.  .  .others  with  adventure  in 
their  souls.  You'll  find  people  who 
are  interesting  and  differ- 
ent. ,  .people  who  have  had  the 
guts  to  explore. 

A  couple  generations  ago  the 
adventurous  had  new  parts  of  the 
world  to  explore.  My  mother  met 
Osa  Johnson  on  her  honeymoon 
in  northern  Vermont. .  . I  think  it 
was  about  1920.  Osa,  who  was 
16,  had  just  married  Martin  John- 
son, the  explorer.  I  watched  some 
old  Osa  and  Martin  movies  on  TV 
the  other  evening  as  they  went 
places  no  white  people  had  been 
before. 

There  are  still  some  marvelous 
places  to  visit  in  the  world,  but 
you'll  find  Hyatt  hotels  or  Holiday 
inns  there  now.  They're  fun  to  visit 
anyway.  But  no  more  fun  than  ex- 
ploring the  new  worlds  amateur 
radio  has  out  there  for  you.  I've 
been  to  many  exotic  places 
around  the  world, .  .and  I've  done 
about  everything  there  is  to  do  in 
amateur  radio,  so  I  can  promise 
you  that  we  have  adventure  wait- 
ing for  you ,  .  .  excitement 

There's  nothing  wrong  with 
mixing  hamming  and  exploring. 
You  can  do  it  on  10  GHz  from 


mountain  tops  or  DXpeditioning 
from  Mbanbane  or  Meseru.  And 
yes,  I've  done  those  too.  IVe  been 
there. .  .the  water's  fine. .  .come 
on  in. 

When  I  visited  St.  Pierre  on  a 
weekend  DXpeditionette  in  19881 
had  so  much  fun  that  I  convinced 
myself  that  there  really  must  be 
some  way  to  get  other  hams  to  go 
up  there  and  share  the  feeling.  It's 
easy  to  get  to,  ridiculously  inex- 
pensive, and  the  wortd  of  amateur 
radio  is  your  oyster.  You're  DX! 
There  are  very  few  hams  who 
couldn't  take  the  time  and  afford 
to  go  to  St,  Pierre  and  be  DX.  Yet, 
when  I  wrote  about  it  in  73  and 
asked  ff  anyone  was  interested,  I 
didn't  get  a  single  letter. 

I  had  visions  of  sending  a  nice 
little  permanent  ham  station  up 
there  and  setting  it  up  in  the  hotel 
so  hams  could  fly  up  and  see  what 
it's  like  to  work  several  thousand 
eager  DXers  in  a  few  days.  I  even 
found  a  local  ham  who  volun- 
teered to  help  keep  the  station  in 
top  shape.  Alas,  no  takers.  Not 
one  American  ham  with  enough 
gumption  to  make  even  that  easy 
trip. 

If  I  could  get  you  moving  Td  love 
to  set  up  stations  in  a  lot  of  inter- 
esting and  accessible  places  so 
you  could  vacation,  ham  and 
perhaps  get  in  some  great  div- 
ing. .  .unless  that's  too  exciting 
for  you. 

Write  to  me.  Tell  me  what  is 
holding  you  back.  Why  can't  J  get 
you  to  St.  Pierre?  Why  can't  I  get 
you  on  OSCAR?  Why  aren't  you 
on  packet  yet?  Why  haven't  I 
worked  you  from  9M6  or  9M8 . . . 
or  even  9N1?  You've  worked  me 
from  those  spots. .  .and  YA,  YK, 
JY  and  so  on.  What*s  it  take?  Is 
there  something  I  can  do  In  73 
which  will  get  you  off  dead  center? 
Or  am  I  eventually  going  to  see 
you  listed  in  Silent  Keys  as  your 
major  contribution  to  amateur  ra- 
dio? 

Can  I  get  you  to  try  one  new 
ham  adventure?  Can  I  get  you  to 
take  a  youngster  under  your  wing 
and  get  him  (or  even  her)  en- 
thused enough  to  get  a  license? 
If  not,  get  out  some  paper  and 
tell  me  why.  I  guarantee  HI  read 
it.  I  may  not  have  time  to  answer 
. . .  and  if  I  print  your  letter  HI  with- 
hold your  name  and  call  if  you 
prefer. 

If  you're  one  of  the  few  who  can 
hold  up  a  hand  when  I  ask  about 
ham  adventurers,  how  about  com- 
municating  your  excitement  to 
your  fellow  club  members?  Get 
sem  involved.  Invite  Tem  over  to 
your  shack  and  show  'em  how 
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SCARED  OF  THE  CODE? 


IT'S  A  SNAP  WITH  GGTE 

MORSE  TUTOR,  THE  CHOICE 

OF  THOUSANDS  OF  HAMS  & 

PROSPECTIVE  HAMS,  PRAISED 

IN  QST,  73  AND  WORLD  RADIO! 

LEARN  IN  JUST  12  EASY  LESSONS! 


FEATURES  OF  THIS  UNIQUE  PACKAGE  INCLUDE: 

■  Code  speeds  from  1  to  over  100  WPM 

■  Standard  or  Fa ms worth  modes 

■  Adjustable  lone  frequency 

■  Over  a  billion  random  conversations 

■  Letters,  numbers,  punctuation  and  pro  signs 

■  Random  characters  £  words  for  each  lesson 

■  Display  text  while  listening  or  after  copying 

■  All  parameters  remembered  between  sessions 

■  Parameters  easily  changed  when  desired 


For  PC-DOS/MS-DOS  computers.  Available  at  deal- 
ers, thru  QST  or  73  or  send  £19  95  for  £.25"  or  $21.95 
for  3.5 *•  +  $2  SS.H  (CA  residents  add  6%  Tax)  lo: 
GGTEr  PO  Box  3405,  Newport  Beach,  CA  9E6S9 
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TEKTRONIX  SCOPE 

AN/USM-281C  (mil-TEK 
7603N11S)  Oscilloscope 
with  8x10  cm  display  and 
two  AM-6565  (7A15N11) 

single  trace  and  one  TO- 1 085 
(7B53AN11)  dual  time  base 
plug- ins.  Performs  to  65  MHz  but  100  MHz 
mainframe  accepts  standard  7000-series  plug- 
ins  for  full  versatility.  Deflection  SmvtolO  V'div 
in  11  steps.  Sweep  0.05  us  to  5  S/div  in  25  steps; 
delay  to  0.5  s/div.  11.5x9.7x25.2,  52  lbs  sh. 
Used-checked  wbook , $495 

WRITE  or  CALL  tor  probe  and  adapter  availability! 


Prices  FOB,  Uma,  0.  -  VISA.  MASTERCARD  Accepted. 
Allow  lor  Shipping  -  Write  lor  ittesl  Catalog  4v 
Addrfi*s  Pep t.  73  -  Phone  419/227-6573 


FAIR    RADIO    SALES 

1016  E.  EUREKA  •  Box  1105  -  LIMA,  OHIO  *  45802 
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PC  Slow  Scan   $149.95 


A  complete  stow  scan  television  station  f ex  your 
IBM  PC  or  compatible.  Send  and  receive  images 
In  up  to  1 0  shades  of  gray  depending  upon  your 
graphics  card  and  printer, 
Includes: 

Demodulator     Moduiator    75  Page  Manual 

Software  Tutorial  Cassette 

Rerjires: 

Ham  transceiver  PCwith64DK    Parallel  Port 

Graphics  Card     Tape  Recorder  Sena!  port 
Stow  Scan  Formats:  B.I  2. 17.23.34,36.48.72  sec. 


Software  Systems  Consulting 
1303  S.  Ola  Vista 
San  Clemente,  CA  92672 
(714)  498-5784 
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SERVICE  MONITOR 

MEASUREMENTS  MODEL  FM  110 


*  Covers  afJ  business  channels  from  30MHz  to  512MHz 

■  Monitor:  2uVr  frequency  error  display,  scope  deviation  display 

*  Generator:  Calibrated  output  up  to  10mV5  S  triad  display 

*  Built-in  Tone  Generator 

*  Full  Duplex  Capability 

AMAZINGLY  LOW 
PRICE  OF  ONLY 

FOI I  -  BATESBUF 


$2450.00 


WE  ACCEPT  VISAP  MASTERCARD  A  AMERICAN  EXPRESS  •"-v 

AIE  CORPORATION  -  MEASUREMENTS  DIVISION    ft) 

PO  BOX  70,  BATESBURG,  SOUTH  CAROLINA  29006  (803)532-9256      W 
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IRON  POWDER  and  FERRITE  PRODUCTS 

AMID0IM .  . 

Fast,  Reliable  Service  Since  1963 


Small  Orders  Welcome 


Free  'Tech- Data'  Flyer 


Toroidal  Cores,  Shielding  Beads,  Shielded  Coil  Forms 
Ferrite  Rods,  Pot  Cores,  Baluns,  Etc. 

12033  OTSEGO  STREET,  NORTH  HOLLYWOOD,  CALIFORNIA  91607 


CIRCLE  4  ON  READER  SERVICE  CARD 


P-7V 


DTMF/steel  keys! 

sealed  gold  contacts! 


/  >*;  GGLQR  AH  key&oardrcpma  in  BLACK 

//        ^*^ONAU,S^^PABKaBOWN*G<>r>l«Jtt 

are:  WATER  PRO DF/DU ST  PROOF  •©omptetefy 

setf  contained  *  NO  RFf  •  Simple  3*-wirB  connection  i 

Output  level  :ad|. .  +  Wide  operating  range A  to'  16  VDC  * 

Wf da  temperature  farigie  -22°  to  +  16QDF  «  Sypplte^  wim 

instruct  son  g^iach  e  Cnatig,  lemp^te  &  hardware. 


I  \**®£® 


P-7V  12  KEY  VERT t 
P-7H  12  KEY  HORI2 
P-8V  16  KEY  VERT. 


Mail 
Order 


^ipo^ommunicaticms 

Emphasts  is  on  Quality  &  Reliability 


$58*  G&LLQfc  WRITE 

$58  *    FOR  FREE  CATALOG 
$63  *     T Request  quantity  pricing 


P.O.  Box  2020 

Pollock  Pines.  California  95726 

916-644-5444 

FAX-916-644-PIPO 
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ATV  CONVERTERS   •  HF  LINEAR  AMPLIFIERS 

UNIVERSAL  fllGlTAL  FREQUENCY  READOUT 
TK-1  (Wired  ft*  i  led) , II 4*.  9 5 


DISCOVER  THE  WORLD  OF 
FAST  SCAM      ^     .TELEVISION 

70  cm 


HF  AMPLIFIERS  a«  MOTOROLA  BULLETINS 

Comf  Ute  Pmnt   Li-t  few  H F  A moliliar<   DticrLbed 
in  tfvt  MOTOROLA  fluiittini, 

EB63   14DW  I  11.65 
EB27A  100W  I130.3D 
EB1D1600W  M*B  IS 
AR3DS  J00W  UUM 


33  CM 


AN754  300W  HMI.70 
AN7«  HOW  1  03.25 
AN770L  20W  I  13.70 
AN770H  20W  %  03. IS 
AR313  300W  1403.00 


AMATEUR  TELEVISION  CONVERTERS 

ATV2   4~2O-4E0.7. .|  44.95 

ATV3  420^450  (G#AS-FETL t  40 .« 

ATV4  903-431  JG**5-FET| t  WM 

AUDIO  SQUELCH  CONTROL  Tor  ATV 

SIL , ,...!  3B.95 


NEW!!    IK  WATT  3 -SO  MHi  Amplifier 

POWER  SPLITTERS  and  COMBINERS 

Kit  2-iOMHi 

Kit    iDO    Witt       PEP  2-Porl t  &0.Q5 

Kit    1000  Watt  PEP  3-Port t  70.05 

1300  Walt      PEP  4-Pori I  80.05 


EF^EE  CQNJR^UER  _  _ 

R  C  - 1 0DQ  ( Wirad  /tcttid) ... „ IW0.05 

HEAT  SINK  MATERIAL 

Model  04  that  $ir>|c(6.5jilljil.«|  .. *  21,00 

CHS-6  C«9;t«  5pre*dtr|fJx6jtl/4]  t  11.00 

W*  •!■«  Hock  Hard—  te  —  Find  parti 

CHIP  CAPS-Kemet/ATC 
METALCLAD  MICA  CAPS-Untko^Semea 
RF  POWER  TRANSISTORS 
MINI-CIRCUIT  MIXERS 

5BL-I  (1-500Mj| t    6.50 

SBL-1X  (10-J 


3  METER  VHF  AMPLIFIERS 

3SW.it  Med.l&sA . 

7*  Walt  Model  S75A 

Available  in  kit  or  wired /|ei led 


Kit    100  WATT  4JQ^4S0MHJ  PUSH 
AMPLtFIEfT-   5SB-FM-ATV 


PULL  LINEAR 


*  70.05  Kit    KEB67-PK  (KUr. ,..„ ,.-«20-25 

I110.0S  Kit    KEB67-PCB  |PC  Boardj J  1B.0O 

KEB67-I  (Manual).., .,.._,...!    5,00 

Fat  detailed   infarmaBian   and    price* ,   call  er   writ*  f«r  our  fr*«  catthof. 


■HrQDJWIil.. 

ARCQ  T RIM M ER  CAPACiTORS 

VK2DU-2Q/4D  RF  Ch*kf-„ I 

££-500-05-38  P*rrilt  Bead  -,.,,..„  > 
Broadband  HF  Transformer! 


•   7.05 


20 
20 


Add  I  3.50  Lor  ihippinf  and  tiandlini- 


IV 


VfSA 


$08 


Communication 
I  Concepts  Inc. 

Mill  a  Lon«  Orivc  ■  Xenia,  Ohio  4  5  $85  *  (£13}  426-1600 
FAX  513-429-3811 


CCI 


4^*      c 
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Opportunity 
is  calling . . . 

It's  for 

_  mj^m  m  I  You  can  own  a  business  in  a 
V^J  U  §  fast-growing  communications 
*  industry.  Marting*  Radio 

Diagnostic  Services-  franchises 
sell,  install,  and  maintain  cellular  telephones, 
mobile  two-way  radios  and  pagers.  Now  you  can 
play  an  integral  part  in  the  future  of  radio  and 
telecommunications,  with  a  comprehensive 
training  and  support  program  from  the 
professionals  who  know  the  industry.  Find  out 
more  about  your  opportunity  to  own  a  Marting' 

franchise.  Call  or  write  today. 


MARTING 


MARTING  FRANCHISE 
CORPORATION 

504  South  Egbert  Street 

P.O.  Bo*  279.  Monona.  Iowa  521 59 

319-539-2670 


CIRCLE  381  ON  READ£fi  S£RVtCE  CARD 


Oklahoma  s 
First  EXCLUSIVE 


Amateur  Radio  Dealership 

•TEN-TEC     •1COM 

BENCHER     -HUSTLER 

•NCG/COMET 

•KANTRONICS 

•B&W     •HEIL 

•TELEX/HY-GAIN 

Surplus  and  salvage  electronic  parts 
•  Used  equipment  • 


n 


The  Southwest 's  Low  Overhead  Dealer 

1-800-7OK-HAMS 

(800-765-4267) 

(405) 478-2866 
FAX  (405)  478-4202 


i* 


I    ^  0/77/17 


9500  CEDAR  LAKE  AVE  SUITE  100 
OKLAHOMA  CITYf  OK  731 1 4 


QSL  Of  The  Month 

To  enter  your  QSL,  mail  it  in  an  envelope  to  73,  WGE  Center,  Forest  Roao\ 
Hancock  NH  03449  Attn  QSLof  the  Morrtfi.  Winners  receive  a  one-year  subscrip- 
tion (or  ertension}  to  73,  Entries  not  in,  envelopes  cannot  be  accepted. 


much  fun  you're  having.  Show 
'em  how  easy  it  is  once  you  get 
started. 

Heck,  when  I  got  started  with 
NBFM  I  had  to  build  my  own  gear. 
I  stilt  have  a  couple  of  my  old 
RTTY  panels  around.  They're 
monsters  compared  to  todays 
stuff.  19"  x  24"  panels  packed 
with  tubes,  i  even  had  to  make  my 
own  tuned  chokes  for  the  filters. 

Other  than  kits,  yes  it's  very 
difficult  to  build  ham  gear  these 
days.  It's  the  parts.  Now  that 
virtually  no  parts  are  made  in 
America  and  most  of  the  parts 
houses  have  blown  away,  unless 
you  go  to  a  hamfest  flea  market 


you  aren't  going  to  find  parts. 
So  buy  kits.  Let  entrepreneurs 
find  the  parts  and  bundle  them  for 
you. 

By  the  way,  I'll  be  at  Dayton 
again  this  year,  and  Til  be  out  for 
the  Minneapolis  convention.  I 
want  to  hear  some  adventure  sto- 
ries from  you — of  business,  ham- 
ming, getting  newcomers,  i  also 
want  to  hear  that  you've  stopped 
smoking,  given  up  beer  and  have 
slimmed  down.  With  so  few  new 
hams  to  subscribe  to  73, 1  need  all 
you  old  timers  to  live  long,  healthy 
lives.  Now,  where'd  I  put  those 
darned  ski  boots? 

Yfall write.  .   y'hear? 


Dual-Band 

Continued  from  p,  48 

Tuning  Procedure 

For  tuning  you'll  need  a  low 
level  signal  source  of  approxi- 
mately five  watts,  such  as  a  Bird 
wattmeter  with  an  appropriate 
full-scale  plug*in  element  or  oth- 
er SWR  indicating  instrument. 
Set  up  the  antenna  to  the  dimen- 
sions given.  If  your  rnaicrial  i*  of 
the  same  diameter,  the  only  ad- 
justments would  be  for  the  capac- 
ity settings. 

First,  mount  the  antenna  in 
place  because  there  wilt  be  capac- 
ities from  the  vehicle  itself.  If  you 
don't  mount  it,  then  clamp  it  to  a 
wooden  ladder  located  at  least  10 
feet  from  any  surrounding  struc- 
tures. Start  with  the  higher  fre- 
quency element  (the  upper  unit). 
With  the  SWR  bridge  in  place, 
feed  the  appropriate  signal.  Note 
the  incident  or  forward  power 
level.  Reverse  the  wattmeter  ele- 
ment or  switch  position  for  a  re- 
flected power  indication;  adjust 
the  capacitor  for  a  minimum  re- 
flected energy  indication. 

Move  yourself  out  of  the  RF 


field  and  note  the  reading.  Touch 
up  for  minimum  reflected  indica- 
tion. If  not  near  unity*  move  the 
support  bar  in  either  direction  to 
reduce  the  readings.  Move  the 
quarter-wavelength  section  in  ci- 
ther direction  to  further  reduce 
the  indication.  Conclude  the  ad- 
justment by  tuning  the  capacitor. 
Repeat  the  above  procedure  on 
the  lower  frequency  unit.  If  you 
tune  the  lower  frequency  first  it 
won't  be  necessary  to  repeat 
the  procedure  on  the  higher  fre- 
quency, 

1  used  glass  piston  capacitors  to 
tune  out  anv  inductive  reactance. 
After  the  unit  had  been  tuned.  I 
sealed  the  ends  with  plumber's 
white  silicone  sealant.  An  alter- 
native to  this  is  to  measure  the 
resultant  capacity  of  ihe  tuning 
capacitor  and  substitute  fixed  val- 
ue capacitors. 

I  would  be  most  interested  in 
hearing  from  you  if  you  put  to- 
gether this  duo-bander.  I  respond 
to  all  letters  that  include  an 
SASE. 


Contact  Robert  E„  Bhwn  W6YUYat  8622 
Rtibio  Avenue,  Sepuheda  CA  9 1 $43. 
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Ask 


Number  37  on  your  Feedback  card 


K A BOOM 


The  Tech  Answer  Man 


Michaei  Geier  KBWM 

PO  Box  64?$$ 

S.  Burlington  VT  05406 

PLL,  VCO  and  Other  Dirty 
Words 

Before  we  get  into  this  month's 
topic,  let  me  thank  all  who  have 
written  regarding  Flavorig  (see 
the  November  1989  issue  of  73), 
The  response  has  been  enthusi- 
astic and  most  rewarding.  A  few  of 
you  have  asked  me  for  layout  dia- 
grams for  the  transmitter  board. 
lfd  be  glad  to  oblige  if  I  could,  but 
the  simple  truth  is  that  I  laid  it  out 
as  f  went  along,  and  Ft  has  no  par- 
ticular  organization.  The  layout 
isn't  critical  at  these  frequencies, 
so  feel  free  to  experiment,  A  con- 
struction project  like  this  isn't  a  kit. 
so  just  do  it  your  own  way  and  see 
what  happens!  Who  knows,  yours 
may  be  better  than  mine,  in  fact, 
one  fellow  has  written  saying  he 
has  a  design  for  a  simple  side- 
band fitter  for  the  rig.  ril  let  you 
know  more  as  soon  as  I  find  out 
myseff. 

One  thing  that  apparently 
wasn't  clear  from  the  photos  is 
that  the  rig  does  not  fit  into  the 
original  case,  Only  the  front  was 
used;  the  sides  are  extended  back 
a  ways  with  perf board,  and  the 
back  is  new,  too.  If  you  want  to, 
you  can  build  the  rig  into  any  pro- 
ject box  and  discard  the  radio  cab- 
inet altogether. 

A  Piece  of  the  'Rock" 

Jf  you've  got  a  walkie  or  HF  rig 
Jess  than  five  years  old,  it's  almost 
certainly  "synthesized."  It  has  a 
digital  display,  and  frequency  drift 
is  close  to  nonexistent.  Perhaps  it 
has  memories,  multiple  VFOs, 
and/or  some  of  the  other  modem 
bells  and  whistles.  But  just  what  is 
a  frequency  synthesizer?  What 
does  it  do  and  how  does  it  do  it? 
How  is  it  different  from  an  analog 
VFO?  And  what  can  you  do  when 
it  won't  work? 

The  basic  purpose  of  a  frequen- 
cy synthesizer  is  to  generate  oscil- 
lator frequencies  which  are  as 
stable  as  if  they  were  crystal  con- 
trolled, but  without  the  single- 
frequency  limitation  inherent  with 
crystals.  In  other  words,  rock 
stable  but  not  rock  bound!  Fur- 
ther, the  "tuning"  should  be 
completely  repeatable,  permit- 
ting functions  like  scanning  and 
memory, 

We  think  of  synthesizers  as  be- 
ing digital,  but  in  reality  they  are 
part  digital  and  part  analog.  The 
actual  voltage  controlled  oscilla- 
tor (VCO)  that  generates  the  fre- 


quencies is  not  much  different 
from  a  good  old  analog  VFO,  Ft 
typically  has  a  coil-capacitor  (LC) 
tank  circuit  for  tuning.  The  differ- 
ence is  that  the  capacitor  is  a  var- 
aclor  diode,  instead  of  a  variable 
tuning  cap  with  a  knob.  The  diode 
is  a  special  type  which  acts  like  a 
variable  cap.  Its  capacitance 
changes  depending  upon  the 
amount  of  DC  voltage  applied  to  it, 
Thuss  the  oscillator's  frequency 
can  be  controlled  from  another 
circuit. 

That  other  circuit  isf  of  course, 
the  digital  part,  with  the  micropro- 
cessor and  its  associated  compo- 
nents. It  controls  the  oscillator  so 
that  the  radio  will  operate  on  the 
frequency  shown  on  the  display. 
which  is  also  generated  by  the 
same  micro.  When  you  "tune*1  the 
rig.  whether  by  knob  or  keypad, 
you  are  really  just  entering  data 
into  the  micro.  It  then  interprets 
your  input  and  sets  the  display 
and  the  synthesizer  frequency  to 
match. 

Let's  Get  Loopy 

So,  the  micro  generates  a 
voltage  which  controls  the  VCO, 
and  the  fig  is  on  frequency,  right? 
Sorry,  it's  not  that  simple.  Send- 
ing a  DC  voltage  to  the  VCO 
should,  In  theory,  set  it  on  the 
desired  frequency,  but  it  just 
doesn't  work.  Real-world  influ- 
ences, especially  temperature, 
cause  the  exact  frequency  of 
the  VCO  to  be  somewhat  unpre- 
dictable. Right  now,  7  volts  might 
set  it  to  5.3  MHz,  but  later  it  may 
drift  (like  any  oscillator)  to  5.4 
MHz,  There  goes  the  stability, 
which  was  supposed  to  be  the 
point  in  the  first  place! 

The  only  way  to  ensure  the  sta- 
bility of  any  variable  system, 
whether  electronic,  biological,  or 
otherwise,  is  to  compare  its  per- 
formance to  a  stable  reference. 
Your  body  maintains  a  position 
reference  in  your  inner  ears,  in  the 
form  of  organs  containing  a  fluid 
which  is  held  down  by  gravity.  As 
you  move,  the  fluid  shifts,  telling 
your  brain  where  you  are,  Dam- 
age those  organs,  and  you  could 
not  stand  up.  Similarly,  your 
watch  keeps  time  only  because  it 
has  a  crystal  reference  with  which 
to  define  the  second.  Change  the 
reference  speed  and  the  time- 
keeping accuracy  will  go  off  the 
deep  end. 

The  whole  essence  of  frequen* 
cy  synthesis  is  contained  in  what 
is  known  as  a  phase-locked  loop 
(PLL).  It's  a  fancy  term  for  feed- 
back. The  VCO  frequency  is  fed 
back  and  compared  to  a  fixed 


crystal  reference  to  determine 
whether  or  not  it  (the  VCO)  is  on 
frequency.  If  notT  its  tuning 
voltage  is  altered  until  it  is. 
Sounds  simple,  right? 

It  is.  except  for  one  problem 
How  do  you  compare  the  VCO 
and  the  crystal  when  they  are 
not  on  the  same  frequency? 
Obviously,  if  they  were,  then  you 
could  just  use  the  crystal  and 
forgel  about  the  VCO  altogether! 
In  fact,  the  VCO  must  cover  a 
whole  range  of  frequencies,  so 
that  you  can  tune  around  the 
band. 

The  solution  is  a  programmable 
frequency  divider  which  can  alter 
the  VCO  frequency  to  match  the 
crystal  reference  and  permit  the 
two  to  be  compared.  Let's  say  the 
desired  VCO  frequency  is  5.0 
MHz,  The  crystal  frequency  is  1 
MHz.  If  we  divide  the  VCO  5  times, 
then  we  can  compare  it  to  the 
crystal.  If  we  then  adjust  the  tun* 
ing  voltage  until  the  two  exactly 
match,  the  VCO  will  be  at  exactly 
5  MHz. 

And  this  scheme  works.  It  is  lim- 
ited, however,  by  the  fact  that  we 
cannot  divide  by  fractional  num- 
bers. It  we  want  5.3  MHz,  for  in- 
stance, we  have  no  way  to  divide 
by  5.3  to  do  the  comparison.  So  a 
simple  synthesizer  of  this  kind 
could  not  tune  in  increments  of 
less  than  1  MHz,  which  is  (not  ay 
incidentally)  the  reference  crystal 
frequency.  So  how,  then,  does  an 
HF  rig  tune  in  10  Hz  increments? 
With  a  10  Hz  crystal?? 

Go  Up,  Young  Man 

Of  course  not.  There  is  no  such 
thing.  The  needed  resolution  can 
be  obtained  in  various  ways,  one 
of  which  is  to  do  everything  at  a 
very  high  frequency,  and  then  di- 
vide the  results.  The  required 
frequencies  can  get  rather  ex- 
treme (and  the  reduction  of  the 
tuning  step  is  accompanied  by  a 
corresponding  reduction  in  over- 
all frequency  range),  so  other 
schemes  involving  multiple  loops 
and  mixers  have  evolved  and  are 
used  quite  successfully  in  today  s 
rigs. 

In  some  designs,  one  loop's 
output  can  serve  as  the  reference 
frequency  for  another  loop,  gen* 
eratmg  higher  resolution  because 
of  the  many  possible  combina- 
tions of  the  loops'  division  ratios. 
In  others,  independent  loops 
are  used  to  generate  the  coarse 
and  fine  frequency  steps,  with 
their  outputs  mixed  together 
later  on.  In  any  event,  virtually  all 
synthesizers  used  for  HF  involve 
multiple  loops,  usually  driven  by 
(and  therefore  referenced  to)  one 
master  crystal  oscillator. 

VHF  synthesizers  are  actually 
much  simpler  than  those  used  for 
HFt  because  the  required  resolu- 
tion is  much  less.  Two  meter 
watkies,  for  instance,  need  a  mini- 
mum step  of  5  kHz,  which  is  a 


great  deal  easier  to  achieve  than 
10  Hz! 

Look  Ma,  Mo  Hands 

The  greatest  advantage  of  a 
PLL  over  an  analog  VFO  is  stabili- 
ty, but  is  the  loop  really  stable? 
Over  the  long  term,  it's  as  stable 
as  the  reference  crystal  from 
which  it's  all  derived,  In  the  short 
term,  though,  it  may  be  another 
story.  Remember  I  mentioned  that 
the  VCO  frequency  is  constantly 
being  compared  to  the  reference, 
and  any  errors  are  corrected 
through  changes  in  the  DC  tuning 
voltage  applied  to  the  VCO,  Well, 
there  are  always  some  errors  and 
always  some  changes  in  that  DC 
voltage. 

In  other  words,  the  VCO  is  AL- 
WAYS wandering  around  a  little 
bit.  It  is  possible  to  make  the  error 
correction  very  fast,  but  It  can 
overshoot  and  cause  instability  if 
pushed  too  far  SoT  some  amount 
of  wobbling  must  be  tolerated. 
This  wobbling  is  called  phase 
noise.  It  amounts  to  a  random 
FMing  of  the  VCO.  and  causes 
various  problems,  from  hissy  TX 
and  RX  to  reception  of  signals  out- 
side the  normal  receiver  band- 
width. 

Reduction  of  phase  noise  has 
been  a  major  goal  since  syn- 
thesizers were  introduced,  and 
today's  rigs  are  better  than  those 
of  just  two  or  three  years  ago.  Of 
course,  even  analog  VFOs  have 
some  phase  noise,  as  no  oscilla- 
tor is  perfect.  But  they  are  still 
quieter  than  synthesizers,  al- 
though the  digital  stuff  is  catching 
up. 

Next  month,  we'll  discuss  the 
troubleshooting  of  synthesizers. 
But  right  now,  let's  look  at  a  letter 
that  is  especially  appropriate  to 
our  current  topic: 

Dear  Kaboom , 

My  Kenwood  TS-440S/AT 
makes  a  "popping''  sound  every 
10  kHz  when  there  is  an  AM  carri- 
er on  frequency.  Kenwood  says  it 
is  normal,  tut  I've  asked  around, 
and  some  rigs  have  the  problem 
and  others  don  TL  Can  you  help? 

Signed, 
Poppin' 

Dear  Poppin' 

Funny  you  should  ask.  Actually, 
I've  discussed  this  problem  be- 
fore, but  it  bears  repeating.  Your 
rig,  like  most  newer  ones,  has  had 
its  PLL  loop  filters  "tightened  up/' 
or  made  faster,  to  help  reduce 
phase  noise  in  the  synthesizer. 
The  result  is  a  quieter,  cleaner- 
sounding  receiver,  but  also  some 
overshoot  (momentary  instability) 
at  certain  frequency  points,  such 
as  10  kHz.  That's  what  causes  the 
pop.  The  older  rigs  which  donft 
pop  also  have  more  phase  noise. 
You  gain  some,  you  lose  some.  By 
the  way.  my  '940  does  it  too,  and  it 
annoys  me  also. 
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Uncle  Wayne's  Bookshelf 

Aw  right,  a  'ready!  NOW,  the  popular  electronics  and  amateur  radio  books  you  *ve 
been  hounding  poor  old  Uncle  Wayne  for  are  here!  Now  you  can  build  up  your 
hams  hack  library  with  these  soft -cover  favorites ,  i  . 


01 P22  •  The  Packet  Radio 
Handbook 

byjmafhan  L.  Mayo  KR.1T 
'" .  .  .an  excellent  piece  of  work. 
Well  worth  reading  Inr  hi>ih  [he 
experienced  and  the  ikcw  pnv\,;\ 

U  v  i  .      |  he  tic  1 1 1 5  i  1 1 VC  guide  ti  i  J  111  LI 
tear  pack  el  operation . " 

— Gwyn  Reedy  WIHI-X 

Only  1 14-50 


03GTJ0  *  Shortwave 
Clandestine  Confidential 

Ay  iierry  L-  PieJFfjfir 
Faseimuing  reading-   new  book 
covers  al I  clandestine  broadcast- 
ing, country  by  etnnilry  — tells  ftc 
queriucs.  oihei  unpublished  in  for 
rrmtl^n — *Jty—  insurgent*,     freedom 
fighters—  rebel  —  anarchist  radio — 
secret  radio— covers  all    Current 
publication-  H4  page?*  $8.5(1 


TfHi  IWiiimlI-'-  llpiullHHili  at 

AMATEUR 
RADIO 

Shiilhl  l-.ihChil, 


0I8&5  •  The  Beginner's 
Handbook  of  Amateur 
Radio— 2nd  Editon 

fry  Clay  Ijiater 

Combines  theory  and  practice  in  an 
tfa»  lu  understand  formal,  and 
provide^  information  lor  choosing 
and  installing  radio  rcCtfiVdlS  and 
transmitters,  antennas,  transmis- 
sion bne.s.  and  k\>t  equipment.  400 
pages,  241  illusiradons.       $16.50 


Lanze  Code  Programs— (Available  on  51/*''  disk.) 
Inexpensive'  dimpled-  Mudy  tjuide  code  programs  tor  both  the 
C64/128  Cnmmodorrs  and  the  JBIvf  compatibles.  Programs 
include  updated  FCC  questions*  multiple  choice  answers,  for- 
mulas, schematic  symbols,  diagrams,  and  simulated  (VE) 
sample  test. 

Novice 

Tech 

General 

Advance 

Extra  (New  pool) 


IBM 

Commodore 

lMfi# 

Pan# 

Price 

IBMOI 

COM0I 

$14.95 

IBMP2 

COM02 

$14.95 

EBMD3 

co  mo  y 

SJ4.95 

IBM04 

CiiKHH 

SI  9.95 

IBM05 

CGM05 

S 1  *M5 

I0M0 1 2  »  Map  Library  ^_v  Rtttliv  Amateur  CaUhaak  Inc. 

Include!;:  I  Prefix  Map  of  the  World  4-eolor  40*  x  2K" 

I  Map  of  North  America  4-color  3tl"  s  35" 
I  Great  Circle  Chart  of  l he  World  4rCotw  3^x35" 
I  World  Atlas  4-color  20  pages  $12  00 


ARRL  BOOKS 


AR22O0  *  Antenna 
Impedance  Matching 

by  Wilfred  /¥*  Caron 

Advanced  aniateurs,  antenna  design 
engineers,  technicians.  Most  com- 
prehensive book  written  oh  using 
Stnith  Chart*  in  solving  impedance 
j nak- hi n c  problems.  £15.00 

AR2472  •  Tune  in  the  World 

with  Ham  Radio  Kit  (fith  ed) 
Brand  New  Edition,  liusier  to  read, 

revised  text  cover*  the  question 
pools.  t>h  Novice  exams  given  on 
November  1 ,  I  Wand  later.  Code- 
leaching  and  u  ode -practice  cas- 
sei  te s  i  neiuded  in  the  kit.  $  1 9 .00 
AR2464  *  Tune  in  the  World 
Book  only. S14.0Q 

AR2I97  *  Data  Book 
Valuable  aid  to  I  he  RF  design  engi 
neer.  technician,  radio  amateur, 
and  experimenter.  Commonly  used 
tables,  chains,  and  those  hard -to- 
remember  formulas.  $13.00 

ARA54I  •  Interference 

Handbook 
Written  from  an  RFI  sleuth \  per 
speciive.  Hi£  experience  involving 

interference  problems.        $12,00 

AR2S7I  *W1FB'a  Help  for 
New  Hams 

by  Doug  DeMaw  WlFB 
Guides  the  newcomm^r  through 
the  maze  of  new  operaling  and 
technical  procedures.  Pia  Bjgether 
a  station  and  gel  on  tht  a? r,  $  1 0.00 


ARI(S70*  ARRL  1990 

HandhooH(57thed.> 
Contains  over  L  20tl  page.1*  and  over 
2  1 0(1  tables,  figures,  and  charts, 
Added  to  ihis  edition  are  new  an- 
ient™ projects  including  three  high- 
perforrminCeYa^is  for  144,  22U, 
and  432  MHt:  designed  by  Steve 
Powhshcn,KIFO  $23. 0# 

ARCM02  *  Solid  State 

Design 
Svtid  Siuff  Design  is  chock  full  of 
gcjod,  basic  informal  ion— cireuii 
designs  and  their  applicatton-i.  ?iil) 
dese  ripii  on*  of  reee  i  vc  rs .  I  ransn  i  ti- 
ters, fKfcwer  supplies,  and  ttst 
equipEneni.  S 1 2 .  CN> 

AR206?  *  ARRL  Antenna 

Book 
The  ARRL  Aiirrrrmi  Bmtk  repre- 
>eriis  the  best  and  most  highly  re- 
garded informal  ion  on  antenna  fun- 
damcnlals,  transmission  htiesT 
deiign.  and  construction  of  wire 
antennas,  $18*00 

ARlOgti  *  ARRL  Operating 

Manual 
The  ARRL  Operating  Mtmuai  is 
packed  with  information  on  how  to 
make  the  best  Use  ot  .your  Station, 
including:  interfacing  hoiTte  com- 
puters, OSCAR,  VHF  CHF,  con- 
testing. $15.01* 


t^S42  •  Snort  wave 
Propagation  Handbook 

hv  iitorgt  Jaeohs  WSASfi 
ami  fed  Cohen  MXX 
New  revised  edilionf  Contains  up- 
|u-itu-  una  ate  information  and 
eharls,  and  y.ucde>  vou  (tiroiijib  n-Mi 
ducing  your  own  pTtipsgllfiwi  daia. 
I  >4  pugc^.  pa|Krrback.  59.95 

Dl  K)44  *  44  Power  Supplies 

for  Your  Electronic  Project 

fry  Robrfl  Jr  Twister  and 

Jonathan  /..  Mayu 

Written  al  the  basic  te^el.  perfect 

for  i  he  bee  inner    The  reader  Lg 

given  enough  electronic  theor>  to 

understand  the  concepts  explained 

throughout  the  book.  $  J  5.95 

lOWOin  »  N6RJ  Original  2nd 
O  p  by  Jim  Rafferiy  ,Vri/y 

A  tiicvv  edition  mi  an  ea.sy-tousu 
" wheel"  formal.  Simply  dial  the 
preilx  ami  insiant]y  have  available 
Beam  heading.  Corttineni  idenlifl- 
caiiinis.  /.one  idenftcation.  Postal 
rates  .and  more.  $tf .  95 

56PB&  ■  Packet  Users 
Notebook 

by  Ruck  Rogers;  K4ABT 
Over  *)0  diagrams  sho^  tried  and 
true  connections  for  popular 
TNCs,  t ra usee i vers,  and  comput- 
ers. A  genuine  nuls-and  holts  how- 
io-do  manual.  Brand  new!      $9.95 


ARI250  •  Log  Book— 
Spiral 


$2.5U 


AR226  ■  Operating  An 

Amateur  Radio  Station 
Designed  to  answer  the  basic  ques- 
tions the  beginner  may  have  about 
equipment,  antennas,   und  proce- 
dure^  si.oo 

AK22K6  *  First  Steps  in 

Ra^lO  by  fktugDeMaw  Wlf-B 
Sc riei  of  QST  articles.  Baste  oxpl  a- 
natfOttS  of  circuit  eotnpotic mis:  See 
components  assembled  mto  practi- 
cal circuits  and  how  the  circuits 
make  up  your  rtid i o  gea r,  $5. 00 
AR0471  +  Transmission 
Line  Transformers 

hy  Dr.  Jerry  Serick 

Covers  types  of  windings,  core  ma- 
terials, fracl  ion  -al-  ratio  windings, 
efficiences.  multi winding  and  seri- 
al! iraniformers,  baluns,  liriii  tat  ions 
at  high  impedance  levels  and  tess 

equipment. $10*00 

AK0194  •  Antenna 

Compendium  Vol.  1 
Materials  on  verttcals.  quads, 
ItKvps,  YagiJi.  reduced,  size  anten- 
nas, haluns.  Smith  Charts,  Aniert- 
im  polari*a^ioru  And  other  interest- 
ing subjects.  $10. (HI 

AR2545  *  Antenna 

Compendium    Vol.  2 
42  papers  covering  verticals. 
yag,is.  quads,  muttiband  and  broad- 
band systems,  antenna  selection. 

and  much  more. $l2,0ft 

AR04S8  *  WIFB^  Antenna 
Notebook 

by  Doug  DeMaw  WlFB 
Get  the  best  performance  out : of 
unobtrusive  wire  antennas  and  ver- 
ticals..  Build  tuner  and  SWR 

bridges.  $8T(H) 

AR034S  "  QRP  Notebook 

by  D&ug  DeMaw  WlFB 
Presentx  construction  projects  for 
the  QRP  operator,  from  a  simple  I 
watt  crystal  ^controlled  transmitter 
lo  more  complex  transceiver  de- 
signs. $5,00 


09D22  »  The  World  Ham  Net 
Directory   by  Mike  Wifkawski 

New- -second  edition  Itnw  over 
MM)  net  lislings.    This  hook  miro 
duces  the  special  uucresL  ham  radio 
ill1  [works  and  show.s  you  when  and 
where  you  can  tune  them  in.  $9r5n 

oir>29  *  The  Illustrated 
Dictionary  of  Elect  rentes 
(4thEd.19S3) 

by  Rn/us  F,  Turner 
and  Stan  (iibiiisat 
Over  450  detailed  drawings  and  di- 
agrams. Over  27,000  terms  are  ad- 
dressed m  6Si)  pages.  Provides 
clear,  brief,  and  easy -to- under- 
stand de tun t ions.  An  excel terti  dic- 
tionary fur  the  hobbyist  or  profes- 
sional  $24.95 


I5AIX32  ■  Scanner  and 
Shortwave  Answer  Book 

by  RffbfjHWt. 

Whether  you  have  difficulty  calcu- 
lating world  time  /ones  or  are  try- 
ing to  figure  out  kilohen?,  mega- 
hertz:, and  meter  band,  this  book 
will  provide  the  answers.     $lJk95 

EGF090  *  1 990  International 

Callbook 
Lists  50C,(MK)  licensed  radio  ama- 
teurs in  the  countries  outside  North 
America.  Covers  South  America, 
Europe*  Africa,  Asia,  and  the 
Pacific  area  (exclusive  of  Hawaii 
and  the  U .  S ,  possess  ion  s ) .  $30. 00 


ARRL  License  Manual 
Beginning  with  lime  in  the  W&rM 
wish  fjtitti  Riuiu)  for  the  Novice  and 
progressing  through  the  critically 
acclaimed  ARRL  Ucew?  Manna! 
series,  for  the  Technician  through 
Extra  Class;  Y<H!  will  find  passing 
each  exam  element  a  snap!  There 
are  ace  urate  text  explanations  of 
the  material  covered  along  with 
FCC  UjuesiuHi  pools  and  answer 
keys. 
AR2375  *  Technician  Class 

License  Manual  $6,00 

AR2383  *  Genera]  Class 

License  Manual  $6,00 

a  km  to  ■  Advanced  Class 

License  Manual  $5.0U 

AR239I  *  Extra  Class 

License  Manual  $3,00 

AR0410  *  Yagl  Antenna 

Design 
Ham  Radio  published  a  series  of 
articles  on  Yagis.  The  material 
from  these  articles  thai  ts  presented 
here  was  polished  and  expanded  by 
Dr.  Lawson.  $15,00 

AR2073  *  Ho  vice  Antenna 
Notebook 

Novices  wiLJ  learn,  among,  other 
things,  how  antennas  operate T  and 

what,  governs  their  effectiveness 
tor  Short-  and  long-distance  com- 
munication, SB,  00 

AR0437  *  ARRL  Repeater 

Directory  1989-1990 
This  edition  is  14^?  larger  and  in- 
cludes over  475  beacons  covering 
frequencies  from  1 4  MHz.  to  24 
GHz  You'll  also  find  over  I3J00 
regular  repealer  lislings  and  over 
2200dippeaters,  $5 .00 

AH2083  •  Complete  DXer 

2  nd  Ed .     by  Bob  lacker  W9KNJ 

You  Ml  learn  how  to  hunt  DX  and 

how  to  obtain  hard -to- get  QSL 
cards.  S12JXI 


05A95  *  Easy-up  Antennas 
for  Radio  Listeners  and 
Hams  by  toward  Mr  ,\'aU 

Like  to  learn  how  to  construct  low- 

cost,  easy  to-erect  antennas':'  Easy- 
itft  A  ti  fen  fin*  w  il  I  he  Ip  \  ou .  $  1 6  .SO 


UID40*  OX  Power: 

Effective  Techniques  for 

Radio  Amateurs 

by  fcuaette  B,  Tilton  K5RSG 
2>6pagesh  10  illustrations,    S9+5D 


02C30  •  The  Commodore 
Hamrs  Companion 

by  Jim  (intbbs;  K9Et 

I  b()  pages  of  useful  information  on 
seleetiiiL  a  ComrmrKtore  vooipuier 
for  the  ham  shack.  wKctc  10  tunl 
speciali/ed  programs,  the  Com- 
niodore- packet  connection,  and 
more!  $9.50 

Q5SI I  *  Shortwave  Receivers 
Past  and  Present 

Edited  by  Fred  J,  Qxterman 
Concise  guide  to  200+  shortwave 
receivers  manufactured  in  the  last 
20  years,  Gives  key  information  on 
each  model  including  cove  rape, 
display,  circuit  type,  performance, 
new  value,  used  value,  etc.  Photos 
on  most  models.  The  Blue  Book  of 
shortwave  radio  value.  1987.  104 
pages.  8'.^  x  11.  $f^95 


MASTER 

HANDBOOK 

OF 

1001 

PRACTICAL 

ELECTRONIC 

CIRCUITS 

! 

tertijiriAtehwer 
9esaiaree 

AR0477  •  Low  Band  DXing 
How  (o  meej  the  challenges  of  (he 
different  forms  of  ItfO,  SO.  and:  40 

meter  propagation  with  effective 
antennas,  equipment,  and  operat- 
ing strategies .  $  10-  f&Y 

AR2Q30  •  Your  Gateway  to 
Packet  Radio    2nd  Edition 

Filled  with  information  tor  ail  ama- 
icufs.  Tells  everything  you  need  to 
know  about  this  popular  new 
mcxie:  how  to  gel  started,  equip- 
ment you  need,  and  more.   $IZ+00 

AR2456  ■  FCC  Rule  Book 

(8th  ed) 
This  Mew  Edition  is  almost  50% 
latter.  The  tutorial  chapters  in  the 
front  of  ihe  book  are  a  major  up- 
grade over  the  previous  cditons.  A 
nrusi  iof  every  active  radio  ama. 
tcur.  $9,00 

AR2I7I  -Hints  and  Kinks 

Find  the  answer  to  that  tricky  prob- 
lem. Ideas  for  setting  up  your  gear 
I'or  eomfonable  and  efficient  oper- 
ation. £5.00 

AR2103  •  Satellite  Anthology 
The  latest  information  £»n  OSC A  Rs 
9  through  ISaswdlaslhcKSsiite]' 
lites.  Information  on  the  ase  of  dig- 
ital modes,  tracking,  antennas, 
Rt'DAK,  microcomputer,  and 
more!  SS-00 

AR0046  *  Satellite 

Experimenters  Handbook 
Under  one  cover  is  what  the  Ama- 
teur Radio  Operator  needs  to  know 

in  order  to  comrmmieacc  through 
OSCAR  satellites, $10.00 

AR2B#8  *  Space  Almanac 

by  Anthony  B.  Curli.v  ftiKXK 
Extraordinary  book.  Captures  the 

breathtaking  recent  news  from 
space.  Includes  about  40  pages  on 
Amateur  Radio  satellites.  Find  al- 
most anything  you  might  want  lo 
know  about  man's  trip  to  the  stars. 
%0  pages.  $20,00 


(JICSO  *  Master  Handbook 
of  1001  Circuits- 
Solid-state  Edition 

by  Kendall  Webster  Semom 
With  this  oni  standi  jig  reference  in 
hand,  electronics  hobbyists  and 
professionals  will  never  have  lo 
search  hn  schematics  again.  Com- 
pletely updated,  the  book  is  thor- 
oughly indexed  and  all  1 00 1  cir- 
euits  are  clearly  illustrated,  420 
pages  S 1 9 ,  SO  soft  cover 

05H24  ■  Radio  Handbook, 
£3rd  Edition 

WUUam  t.  Orr  W6SAI 
This  book  is  filled  wilti  840  pages 

of  everything  you  wanted  to  know 
about  radio  communication.  You 
will  get  an  indeplh  study  of  AC/DC 
fundamentals.  SSB,  antennas,  am- 
plifiers, power  supplies,  and  more. 
129-50  hard  cover  cmlv 

ttfROi  *  World  Press 
Services  Frequencies 
<RTT¥) 

by  Thomas  Harrington 
WSOMV 
A  comprehensive  manual  covering 
Radiol eEelype  news  monitoring — 
contains  all  information— antenna, 
receivers,  terminal  units,  plus 
three  extensive  frequency  lists. 
Covers  65  World  Press  Services 
broadcasting  in  English.  'The 
Original  Press  Book"  M  pages. 

10DO90  *  1990  North 
American  Call  book 
Lists  over  500.000  licensed  radio 
amateurs  in  all  countries  of  North 
America.  Gives  calls,  names,  and 
address  information.  $28*00 

05F;03  *  First  Book  of 
Modern  Electronics  Fun 
Projects 

Edited  by  Art  Sahberg 
Looking  for  a  way  to  have  fun, 
increase  your  technical  expertise, 
and  save  money —all  al  the  same 
lime?  This  unique  compendium. 
chock-full  of  projects,  will  show 
you  how.  SI?. 50 

U5C63  *  Commodore  64 

Troubleshooting  & 

Repair  Guide 

by  Robert  C.  Brennet 
This  book  will  guide  you  step  by 
step  through  the  complexities  oi 
making  simple  repairs  to  your 
ComnuxiorcM.  $!9.5t) 

05CI6  *  C64/1 2G  Programs 
for  Amateur  Radio  & 
El  ect  ron les  by  Jaseph  Can 
The  electronics  hobbyist,  pro- 
grammer, engineer,  and  technician 
will  enjoy  the  task-oriented  pro- 
grams for  amateur  radio  and  eke 
ironies  in  this  book .  $  1 4. 541 


05EOO  *  Sol  id -State  Projects 
You  Cart  Build 

by  Rudolf  F.  Graf/ 
George  J.  Wholett 
Have  you  searched  for  challenging 
innovative  projects,  imaginatively 
designed  and  skillfully  debugged  to 
stimulate  your  own  creative  think- 
ing? IlsoT  this  book  was  written  for 
you! HO.  50 

03R02  •  HTTY  Today 

by  Dave  Ingram  K4TWJ 
The  new  and  only  up-to-date  RT- 
TY  book  in  existence.  Covers  all 
facets  of  RTTY— RTTY  an d  Home 
Computers— most  comprehensive 
RTTY  guide  ever  published.  Fully 
illustrated.  A  must  for  RTTY  fans. 
]l2pages.$S<5fl 

G2C30  •  The  Commodore 
Ham's  Companion 

by  Jim  Grabbs  K9E1 

1 60  pages  of  useful  information  on 
selecting  a  Commodore  computer 
for  the  ham  shack,  where  to  llnd 
specialized  programs,  the  Com- 
modore-packet connection,  and 
more] $9,50 

03M221  •  US  Military 

Communications  (Part  1) 
Deal  it  with  US  Military  communi- 
cation channels  on  shortwave. 
Covers  frequencies „  background 
on  point  to  point  frequencies  for  the 
Philippines  Japan  and  Korea,  Indi- 
an and  Pacific  Oceans,  and  more- 
102  pages. $12.95 

OJM222  ■  US  Military 

Communications  (Part  2) 
Covers  US  Coastguard,  NASA, 
CAP,  FAAT  Depl.  Of  Energy,  Fed- 
eral Emergency  Management 
Agency,  Disaster  Communica- 
tions* FCCt  DepL  of  Justice.  From 
l4KCto9073KC.  79  pages. 

$12,95 

G3M223  'US  Military 
Communications  (Part  3) 

This  part  Completes  the  vast  overall 
frequency  list  of  US  Military  ser- 
vices, from  8993  KC  to  27,944 

KC.  7H  pages. $12.95 

I5D90  *  1990  Shortwave 
Directory    6th  Edition 

by  Bob  Grove 
An  excellent  reference  for  North 
American  shortwave  listeners,  this 
DXcrTs  bible  is  crammed  with  up- 
to-date  <  accurate  frequency  and 
user  information  from  30KH?.  to 
.WKHz  $  1ft.  95 


E0A343  •  AM  About  Cubical 
Quad  Antennas 

by  William  Orr  W6SAI/ 
Stuart  Cowan  W2LX 
The  ''Classic"  on  Quad  design, 
theory,  construction,  operation. 
New  feed  and  matching  systems. 
New  data,  $9.50 

JDA344  »  The  Radio  Amateur 
Antenna  Handbook 

by  William  Orr  W6SAIS 
Stuart  Cowan  W2LX 
Yagi  beam  theory,  construction, 
operation.  Wire  beams.  SWR 
curves.  Matching  systems,  A 
"mustr"  for  serious  DXers.  $11.50 

1UA346  *  Simple,  Low-cost 
Wire  Antennas  for  Radio 
Amateurs 

by  William  Orr  W6SAI/ 
Stuart  Cowan  W2LX 
All  New?  Low-cost,  mutti-band  an- 
tennas; inexpensive  beams.  "In 
visible"  antennas  for  hams  in 
+" tough"  locations]  New  data, 

$11.50 

10A342  *  All  About  Vertical 
Antennas 

by  William  Orr  WoSAtf 
Stuart  Cowan  W2LX 

Effective,  low  cost  verticals  10- 
160  m.  -DX,  multiband;  compact 
verticals  for  small  spaces;  ground- 
i  ng :  test  equ  ipment;  11  ghte  n  tng . 

Slfl.SO 

IOA347  *  All  About  VHF 
Amateur  Radio 

by  William  Orr  W6SAI 
DX  propagation,  VHF  Yagi  and 
Quad  beamsT  repeaters  and  how 
they  work,  OSCAR  satellites  and 
ho w  to  u  so  them,  $  1 1  -95 

IGA24  *  Vertical  Antenna 
Handbook,  2nd  edition 

by  Paul  H,  tee  mPt 
A  classic.  Reprinted  with  updates, 
including  an  addendum  on  antenna 
design  for  160  meters.  Also,  feed- 
ing and  matching,  short  verticals, 
ground  effects,  and  more. 
139  pages,  paperback.  $9.95 

09VI  t  *  The  Basic  Guide  to 
VHF/UHF  Ham  Radio 

by  Edward  M.  Noll 
This  book  provides  a  first  rale  in- 
troduction to  life  on  the  2,6  and 
1 ,  25  meter  bands  as  well  as  2  3  ,  33 , 
and  70  CM  W.50 


04M54  *  GGTE  Morse  Tutor 
Floppy  disk  for  IBM  PC,  XT,  AT. 
and  compatibles.  Learn  ibe  Inter- 
national Morse  code  or  improve 
your  capabilities,  One  diskette  will 
take  you  from  beginner  through  ex- 
tra class  in  easy  self-paced  lessons . 
Standard  or  Farns worth  mode. 
Code  speeds  from  I  to  over  100 
words  per  minute,  $19.50 

05E94  •  Crash  Course  in 
Electronics  Technology 

by  Louis  E.  FrenzelJr. 
With  a  proven  format  of  pro- 
grammed instruction,  this  book 
teaches  you  the  basics  of  electricity 
and  electronics  in  a  step-by  -step, 
easy-lo-understand  fash  ion.  $21.50 

(J  I  B033  •  Talk  To  The  World: 

Getting  Started  In  Amateur 

Radio  by  James  P,  Dux  K3JD 

and  Morton  Keystr  N3MK 

Provides  information  and  practical 

tips  on  obtaining  a  novice  license. 

Authors  take  the  mystery  out  of 

technical  and  procedural  aspects  of 

ham  radio, $14.95 

09S42  •  The  Scanner 
Listener's  Handbook 

by  Edward  Soomre  N2BFF 
Get  the  most  out  of  your  scanner 
radio.  Covers  getting  started,  scan- 
ners and  receivers,  antennas,  coax- 
ial cable,  accessories,  computer 
control  ted  monitoring,  more. 

$14.95 


;  Q5E51  *  One  Evening 
Electronics  Prefects 

by  Calvin  R.  Graf  and 
Richard  S.  Goss 

L 6 projects  that  can  be  assembled  in 
a  simple  home  workshop,  a  voltage 
detector,  solid-state  telephone  belL 
a  transistor  audio  amplifier,  and  13 
others.  This  is  an  easy  to  under- 
stand, enjoyable  guide  to  complet- 
ing basic  electronics  projects— 
with  just  one  evening's  work. 

$3.50 

0SWK7  *  Weather  Satellite 
Handbook 

by  Dr.  Ralph  E<  Taggart 
Drc'i.  Taggart  has  written  this  book 
to  serve  both  experienced  amateur 
satellite  enthusiast  and  the  new- 
comer. Amateur  weather  satellite 
activity  represents  a  unique  blend 
of  interests  encompassing  election* 
ics,  metcroJogyj  and  astronau- 
tics. $16.95 

05P67  *  Mastering  Packet 
Radio:  The  Hands-on 
Guide 

Ay  Dave  Ingram  K4TWJ 
Packet  radio  is  the  holiest,  most 
rapidly  expanding  area  of  amateur 
communications.  Written  for  the 
amateur  enthusiast,  mastering 
Packet  Radio  will  put  you  on  the 
cutting  edge  of  this  digital  comma- 
nicalions  re  Vol  ut  ion .  $12.50 


THE  WORLD    $4.00 


. 


01  TO]  ■  Transmitter 
Hunting:  Radio  Direction 
Finding  Simplified 
by  Joseph  D.  Xtoetl  MOV  and 
Thomas  N.  Curke  WB6UZZ 
336  pages,  24  Bill  uses.  $17.50 

05E53  •  ABC's  of  Electronics 
by  Earl  Jacob  Waters 
Learn  the  basics  of  electronics.  A 
comprehensive,  well  illustrated 
look  at  the  fundamental*  Of  elec- 
tronics and  applications.  S  12*50 
055 19  *  Shortwave  Radio 

Listening  with  the  Experts 
by  Gerry  L,  Dexter 
Do  you  sit  for  long  hours  in  front  of 
a  radio  receiver  listening  to  faint 
sounds  and  noises?  Then  you're  a 
5 W  Ler  or  DXe  r ,  and  you  can  prob- 

ably  use  some  help. S 22.50 

155003  *  Communications 

Satellites  (3rd  Edtion) 

by  Larry  Van  Horn 
Includes  chapters  on  channeliza- 
tion band  plans,  transponder  iden- 
tification, international  satellites, 
and  moFC.  S7.U0 


(I3S04  *  The  Hidden  Signals 
on  Satellite  TV 

by  Thomas  P.  Harrington 
and  Bob  Cooper  Jr. 
New  book  shows  and  tells  how  to 
tunc  in  the  many  thousands  of  Tele- 
phone. Data, Telex ,  Teletype.  Fac- 
simile Signal*  on  most  of  the  TV 
Satellites,  covers  equipment, 
hookups,  where  to  tune.  Only  book 
covering  these  secret  signals  on  ihc 
satellites,  plus  all  subcamers.  234 
pa^es.  SI  9. 50 


G&>5?  •  1990  Passport  to 
World  Band  Radio 
by  International  Hroade&sting 
Services,  Ltd, 
You  can  have  the  world  ai  your 
fingertips.  You'll  get  the  latest  sta- 
tion and  time  grids,  the  19^ 
Buyer's  Guide  and  more.  384 
pages.  S 1 4*50 


How  can  the  World's  Best  DX  Map  cost  only  $4.00?  Obvi- 
ously, a  serious  blunder  which  you  should  take  advantage  of 
before  we  discover  it.  This  is  the  only  world  map  in  black 
and  white  so  you  can  color  in  the  countries  as  you  work  them! 
Further,  it  has  almost  all  of  the  official  1ARU  400  countries 
on  itt  which  no  other  map  at  any  price  has. 


CODE  TAPES 

One  arts wer  to  the  tto-ctMie  brou-ha-ha  i%  io  make  ike  rode  so  simple  to  learn  thai  it 's 
a  non-problem.  Herewith  the  world  '.v  eaiirst  Code  Course— leits  ofihoasantts  itfltams 
Have  gotten  their  licenser  this  amazing  new  shoncut  wwv.  h's  failure-protf.  Most 
people  are  able  Ut  whip  through  the  Novice  test  after  spending  less  than  three  hours 
each  an  Genesis  ami  The  Stickler.  Pei>ple  frho  have  given  up  vn  fttfar  cad*  courses 
find  tJhis  one  does  the  job  in.  a  jiffy,  Gtrinff,  afieryaar  Central  ?  It 's  about  titrte,  U$e  the 
Hurl,  fttciiif  •uKtyau  "ft  be  there  before  yvu  know  ii.  4  week  stuyutddo  it.  Warning, 
JOwpm  code  utmost  invariably  appears  to  cause  irreparable,  trrewriitble ,  perrtta- 
nem  bmin  dftmuge.  Untie  Wayne  accepts  tt&  rcxpotmbiltiy  whatever  for  anything 
that  happens  to  those  who  are  foolish  enough  to  use  the  CokfflgcvttS  ZOwpnt  tape. 


For  Better  QSOing 

These  are  books  thai  our  editors  feel  are  excel  tent  additions  to  every- 
one's reading  experience.  Although  they  are  not  necessarily  ham  radio 
books,  they  are  thought  provoking  and  timety 

!#GC)1  -  "Surely  You're  Joking,  Mr.  Feynrna  a!" 

by  Richard  P,  Feynman 

Richard  Feynman,  who  won  the  NobcS  Prize  in  nhysits.  was  one  of  the 
tyorkfi  greatest  theoretical  physicist i  ami  thrived  on  outrageous  adventure. 

He  traded  ideas  with  Einstein  and  Bohr,  discussed  gambling  odds  with  Nick 
thcGreok,  and  accompanied  a  balk-ion  the  bongo  drums,  This  is  Fcynmao  's 
astonish i rig  life  story— a  comhustihte  m^ime  uf  high  iEtittiigerwje,  unhmiidd 
curiosity,  etcmal  skepticism,  and  raging cliut/p^li.  $8i95 

I9M02  •  Chads,  Making  a  New  Science  by  James  Gleick 

Chaos,  records  the  birth  of  a  new  suemx.  This  tw:*  btience  offers  a  way  uf 
.■^.■irni  tirdtr  ind  patiertii  wliert  formefly  only  the  random,,  the  erratic,  ihc 
unpredictable — in  short,  the  chaotic— had  been  observed  After  rcadinu 
Chmte,  you  will  ritv^r  look  at  the  w^rld  in  quite  the  same  way  a^ain.   $9,95 

2flM090  ■  Computing  Across  America 

by  Steven  K.  Roberts  N4NRVE 
Steve  Roberts  has  written  articles  fur  7J  JW^.stzj'jTeaboui  the  Technical  a&peci.s 
of  his  tiS  tour  on  his  recumbent  bicycle.  This  book  covers,  his  adventure v 
people  he  met.  and  places  he  *a* .  ff  yuur  lifestyle  seems  a  little  contining, 
check  th  is  book  out.  $9*95 


Uncle  Wayne's  Bookshelf  Order  Form 

You  may  order  by  mail,  telephone,  fax,  or  our  Bulletin  Board.  All  payments  are  to  be  in  US 
funds.  Allow  3  weeks  for  delivery. 
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S5.95 


5  wpm — This  ts  the  beginning 
ape.  taking  you  through  the 
16  letters*  10  numbers,  and  nec- 
:ssary  punctual ionT  complete 

sVith  practice  every  step  of  the 
ivay.  The  case  of  learning  gives 
confidence  even  to  the  faint  of 

teart. 


73T13  "Back  Breaker"  ¥5.95 
IJ+  wpm— Code  group*  again, 
it  a  brisk  13+  wpm  so  you'll  be 
eaFly  at  case  when  you  sit  down 
11  front  of  a  steely -eyed  volun- 
eer  examine^  who  starts  send- 
ng  you  plain  language  code  at 
jn]y  13  per.  You  Ii  need  this 
:xlra  margin  to  overcome  the 
ihecr  panic  universal  in  most 
est  situations,  Youve  come 
his  far.  so  don't  get  code  shy 
low! 


73T06  **rniB  Stickltr"  $5.95 
6  +  wptti—This  is  the  practice  tape 
for  those  who  survived  the  5  wpm 
tape,  and  it's  also  the  tape  for  the 
Novice  and  Technician  licenses,  It 
is.  comprised  of  one  solid  hour  of 
code.  Characters  are  sent  at  13 
wpm  and  spaced  at  5  wpm.  Code 
groups  are  entirely  random  charac- 
ter n  sent  in  groups  of  five — defi- 
nitely not  iiicmorizable! 


73T20  "  Courageous"  $5.95 
20+  wpm— Congratulations^ 
Okay,  the  challenge  of  Code 
is  what's  gotten  you  this  tar.  so 
don't  quit  now,  Go  for  the  extra 
class  license.  We  send  the  code 
fester  than  20  per.  Ji*s  like  wear- 
ing lead  weights  on  your  feet 
when  yotl  run:  You'll  wonder 
why  the  examiner  is  sending  so 
slowly! 


Item# 


Title 


Qty. 


Price 


Name 
Street 
City  _ 


U.S.  orders  add  $2.50,  Canadian  orders  add  $3.50  —  Shipping 
TOTAL 


Total 


State 


Zip 


TOTAL  $ 
Card* 


DAE  DMC  DVISA  DC  heck/ Money  Order 
Expiration  Date 


Telephone:  (603)  525-4201 
FAX:  (603)  525-4423 


Mail:  73  Magazine,  Attn.  Uncle  Wayne,  Forest  Road,  Hancock,  NH  03449 
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The  3  Cons 

I'm  thinking  of  3  "con"  words,  and 
how  they  relate  to  ham  radio:  Con- 
text, Contest,  and  Content. 

First,  Context.  What  is  the  Context 
of  amateur  radio?  1  think  you  could 
say  it  is  to  see  if  we  can  communi- 
cate across  a  distance.  And  we've 
shown,  to  the  amazement  of  all,  that 
we  can  do  it  in  ways  and  on  frequen- 
cies earlier  thought  impossible. 

In  exploring  this  context,  we  have 
tried  competition.  Discovering  we 
could  get  through  on  high  frequency 
bands,  we  engaged  in  contests 
to  see  who  could  do  it  better  and 
faster. 

Then  we  got  into  repeaters.  Con- 
tests increased  activity  temporarily. 
But  repeaters  made  clear  channel 
FM  available  to  all  the  HTs  in  town 
and  to  autos  all  over,  24  hours  a  day, 
2m  FM  became  one  of  the  hottest 
things  in  ham  radio. 

Which  brings  us  to  the  third  con: 
Content.  Now  that  we  have  set  the 
context,  communication  across  a 
distance,  and  honed  our  abilities 
thru  contests,  what  are  we  to  do  now 
that  we  have  clear  channels?  Well, 
we  could  always  get  on  and  say 
"urn-err"  a  couple  of  times,  and  go 
back  to  HF  and  contests,  getting  our 
satisfaction  out  of  this  atavistic 
struggle  to  "get  through." 

You  don't  hear  many  contests  on 
repeaters,  do  you?  Because  there, 
the  contest  is  over.  We've  won.  Now 
we  can  ask  ourselves,  why  did  we 
want  to  communicate  in  the  first 
place?  Because  the  point  is,  we 
have  arrived.  With  repeaters  we  can 
communicate,  loud  and  clear,  all 
over  the  place.  So  what  was  it  we 
wanted  to  say?  Just:  "Hello,  where 
are  you,  what's  your  name,  what's  it 
like  there,  what  are  you  using  to  talk 
on?" 

Here  we  are  now  with  the  first 
stages  of  a  technology  that  will  trans- 
mit accurately  almost  any  amount  of 
content.  What  do  we  want  to  do  with 
it?  We're  not  supposed  to  broad- 
cast, although  we  can  talk  to  a  net- 
work of  other  hams  or  even  call  QST 
to  all  radio  amateurs  (I  don't  think  the 
League  has  acorner  on  that).  We  are 
not  supposed  to  transmit  music, 
though  some  hams  are  already  talk- 
ing about  exchanging  digital  signals 
that  could  translate  as  music.  We 
can  send  pictures,  moving  or  still. 
We  are  not  supposed  to  do  anything 
commercial.  OK.  So  what  can  we 
do?  Education?  Town  meetings  on 
the  air?  Special  interest  groups? 
Have  any  hams  visited  the  halls  of 
Congress  and  QST'd  the  workings 
of  government  or  their  observations 
on  it  to  fellow  hams?  You  thought  we 


couldn't  do  that?  What  can  we  do 
that  we  haven't  tried?  How  many 
hams  get  together  to  share  poems, 
or  dreams,  or  things  they  might  be 
writing,  reading,  building,  thinking 
about?  How  many  of  us  can  get  be- 
yond "What  will  they  think?"  and  in- 
to what  WE  think? . .  ,  right  there,  on 
the  air,  live,  unrehearsed,  I'm  not 
talking  about  opinions.  I'm  talking 
about  doing  our  very  best  thinking 
out  loudr  first  crack  out  of  the  box ,  no 
holds  barred,  right  there  on  the  ra- 
dio, Can  we? 

Funny.  Thinking  of  Context,  Con- 
test, and  Content.  I  guess  you  could 
say  that  Context  is  the  function  of 
ARR  L  They  have  been  around  since 
the  beginning  of  ham  radio.  CQ? 
Heavy  into  Contestmanship,  73?  A 
rallying  place  for  hams  concerned 
with  the  Content  of  amateur  commu- 
nications. I  hesitate  to  call  this  Con- 
tentsmanship. 

"Content"  is  part  of  the  word 
"contentment."  Apropo,  If  QSOs 
have  content,  one  tends  to  feel  con- 
tented. Discontent?  That  too-occa- 
sional feeling  of  burnout  after  a  cou- 
ple of  hours  on  the  air  indulging  in 
the  ham  equivalent  of  cocktail  con- 
versation. 

Amateurity 

In  the  December  1989  73  I  men- 
tioned the  word  amateurity,  the  im- 
pulse of  well-integrated,  mature  hu- 
mans to  do  what  they  do  for  its  own 
value,  rather  than  being  controlled 
by  a  ring  in  the  nose  called  "re- 
ward," "punishment,"  orJlcompen- 
sation."  I  got  a  letter  from  0.  J, 
Lougheed  NSJXU  at  High  Desert 
Research  Farm,  Abiquiu,  New  Mexi- 
co, whose  efforts  are  toward  sustain- 
able agriculture  and  people-to-peo- 
ple communication  worldwide. 
Included  was  a  great  story  from  the 
magazine  Home  Power  #5t  titled 
"So  what  can  ONE  person  do,  any- 
way?" It's  about  a  lady  in  her  70s,  a 
retired  English  teacher  living  on  a 
saifboat  in  Santa  Cruz,  CA, 

Mary  Duff ie Id  teaches  ham  radio 
and  social  responsibility  to  young 
people  along  with  sailing  and  energy 
self-sufficiency.  One  example: 
Mary's  ham  kids  set  up  an  interna- 
tional teleconference  via  ham  radio 
to  investigate  water  quality.  Stu- 
dents of  Junior  HS  age  or  less  in  US, 
Scotland,  West  Germany,  Canada, 
Denmark,  and  Japan  participated- 
Water  test  kits  were  sent  out  to  ait 
participants,  who  agreed  to  cooper- 
ate in  cleaning  up  the  worst  one,  a 
school  in  upstate  New  York  whose 
water  was  badly  contaminated  with 
lead  and  PCBs. .  .and  it  got  done, 
by  citizens  too  young  to  vote. 
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Jim  Gray  W1XU 


Jim  Gray  W1XU 
210  Chateau  Circle 
PaysonAZ  85541 

The  Best  and  the  Worst 

While  the  month  of  March 
marks  the  vernal  equinox,  and 
probably  the  best  DX  conditions  of 
the  entire  year,  it  is  also  likely  to  be 
the  most  troubled  month  in  terms 
of  geophysical  upsets.  As  we 
close  in  on  the  maximum  sunspot 
number— possibly  late  this 
year — and  the  greatest  so- 
lar activity  in  many  years, 
the  chances  are  greatest 
for  the  best  of  conditions 
and  the  worst  of  conditions. 

You  can  expect  the 
greatest  disturbances  in 
the  earth's  magnetic  field, 
with  possible  storm  levels 
on  many  days,  during  the 
first  and  last  full  weeks  of 
the  month.  You  can  also 
expect  associated  weather 
phenomena  and  other 
geophysical  effects  around 
the  world. 

Best  DX  in  Years 

On  the  brighter  side,  you 
can  count  on  6  meters  be- 
ing open  much  of  every 
day,  ten  meters  being  open 
until  long  after  dark,  and  so 
forth  down  the  spectrum. 

Spring  brings  thunder- 
storms in  some  parts  of  the 
country,  and  snow  in  oth- 
ers, with  consequent  atmo- 
spheric static.  However,  in 
spite  of  the  problems  oc- 
curring for  at  least  1 4  of  the 
31  days  you  will  no  doubt 
consider  this  month  to  be 
the  best  for  DX  you  've  seen 
in  the  last  ten  years.  Enjoy! 

Use  the  band*time-coun- 
try  chart  for  planning  your 


forays  into  the  DX  jungle,  and 
watch  the  daily  chart  for  expected 
conditions.  WWV  at  14  minutes 
past  each  hour  will  also  give  you  a 
summary  of  past,  present,  and  fu- 
ture expected  conditions.  If  the 
forecast  disturbances  vary  from 
the  predicted  days  by  a  day  or  so, 
don't  be  surprised,  because  fore- 
casting in  these  times  is  more  an 
art  than  a  science,  and  Old  Sol 
loves  his  little  surprises. 


EASTERN  UNITED  STATES  TO:    I 

GMT:             00  OJ  (H  d5  09    10    12   14    15    IS   20  22 

ALASKA 

10 



20 







20 

20 

_- 

,*- 

15 

ofq 

ARGENTINA 

'5 

■■■■-, 

30 

40 

40 

— 

— 

10 

— 



">hs 

gg 

AUSTRALIA 

Hftt 

20 

20 

20 

20 

40 

*°to 

20 





'■}■■:■ 

CANAL  ZONE 

i5Lw/rtwi«<j*y+9;"j*c 

15 

15 

10 

10 

10 

20' 

1(1 

ENGLAND 

20 

Jflh'YwhfHi  40 

_ 

_ 

15 

10 

15 

IS 

20 

HAWAII 

.»/.  L. 

15 

20j2PiwJ.efrfa 

20 

20 

— 

— 

— 

m/,, 

INDIA 

20 

20 

15 

- 

— 

— 

— 

JAPAN 

TO 



20 

__ 

_ 

_ 

20 

£0 

— 

15 

W14 

MEXICO 

T5 

W* 

■^Jo 

*/« 

";-. 

15 

15 

10 

10 

10   20 

10 

PHtLiPPtNES 

■- 

__ 

20 

20 

— 

— 

20 

■«/ip 

10 

— 

— 

15 

PUERTO  R3CO 

15 

Ww 

bAd 

Hfcg 

wto 

15 

15 

10 

10 

TO 

20    10 

SOUTH  AFRICA 

40 

20 

20 

— 

— 

— 

— 

10 

10 

IS:  IS  1 

U.S.S.H. 

40 

*%j 

20 

20 

— 

— 

— 

Hfyg 

l*fyj 

— 

20 

20 

WEST  COAST 

nitePIv 

Wjf* 

40 

40 

— 

— 

wy,a 

ILV,£ 

W/11 

iitu 

20 

|    CENTRAL  UNITED  STATES  TO:    | 

ALASKA 

ic,;.e, 

15 

20 

20 

20 

— 

zo1" 

20'" 

— 

_ 

— 

%i 

ARGENTINA 

15 

15 

*/« 

»/* 

20 

— 

— 

J£ 

— 

, — 

ifi 

Infis 

AUSTRALIA 

1*Vis 

15 

15 

— 

20 

VmfK 

40 

20n' 

— 

_i 

15" 

TO 

10 
10 

CANAL ZONE 

IJto 

'V» 

"to 

*i«n 

~H* 





"Vm 

rtfm 

10 

10 

\ GLAND 

40" 

«tm 

40" 

15" 

15" 

20 

to 

HAWAII 

15 

15 

15 

20 

20 

sojy 

40 

20 



INDIA 

E!S 

-ft. 

15 

__ 

— 

JAPAN 

j&UL&laG 

20 

20 



20" 

eg 

^_ 

— 

— 

"VU 

MEXICO 

lSfe 

isfajm^frjjate 

— 

ny» 

*/» 

10 

10 

10 

.  PHILIPPINES 

<Aa 

n 

ec 

^— 

"fts 

"ft* 

— 

PUERTO  fltCO 

^ai^aVnj^Y-j 

— 

«¥»i«V« 

10 

10 

to 

SOUTH  AFRICA 

_* 

_ 

20 

?c 

_ 

— 

— 

15 

1  5  fafa 

.20 

U.S-S-R. 

^_ 

^_ 



^_ 

_- 

__ 

— 

15  Il5  315  1 20 

,20 

1    WESTERN  UNITED  STATES  TO: 

ALASKA                   kfi^HisjiS 

20 

20 

20 

— 

?,Q    20 

— 

— 

15 

ARGENTINA          wJtsliS 

[2D 

20 

_ 

_ 

^_ 

_ 

— 

10 

10 

AUSTRALIA 

10 

15  ''-U: 

1b    20 

!20 

20 

_ 

20 

— 

— 

— 

CANAL  20NE 

10 

,1.1- .  ■„  • . 

1  _  1  _ 

— 

10 

10 

10 

10 

1  ENGLAND 

ii: 

■:r 

__ 

__ 

_ 

m~ 

— 

— 

15 

15 

l^M 

20 

"  HAWAII 

1fl/t| 

,.,,.. 

15 

nVzc 

*U 

"fit 

40 

— 

15 

10 

— . 

INDIA 

— 

15" 

20 

^_ 

__ 

_^l 

^_ 

__ 

■ft 

■15'1 

— 

JAPAN 

iwn 

'5 

20 

20 

20 

__ 

__ 

20 

— 

- — 

15 

MEXICO 

10 

IB 

'S/iC 

*V« 

-■'■■■' !:, 

— 

— 

10 

10 

10 

10 

PHlLfPPBNES 

10 

10 

— 

— 

— 

— 

— 

20 

15 

if>fa 

— 

— 

PUERTO  H  ICO 

10 

15 

fW« 

»;* 

2#4t 

I?! 





10 

10 

10 

10 

SOUTH  AFRICA 

20 

20 

— 

20 

10 

15 

15 

U.SSR 

20 

— 

__ 

— 

.20" 

— 

— 

20 

J20" 

20 

20 

20 

EAST  COAST        IPiwPt*tipi*\  40  :  JO  1 

i0/ie|1^i3 

*}» 

■..• 

a 

'  Try  np*l  h^ifl!  harm  np.'Ti'dij's        ll.i  Poniiblicps.niflganthvsOtnfl-On   -u'ei'/i-       (2\  Tfi/Kir 
NOMA  'JWT#u*3  0!^1SHcx1?'Ti.»rw17.'ii.4g(lof3Qm  WiEE!  Tr.schalifllBfyiuMm  ■ 

barrpoEiiWcrflhiE-li'iic  nctealxd  ''rrjij^i  incrtpilftirti  bafO 


MARCH  1990 

SUN                MON                TUE                WED                THU                  FRI                  SAT 

1      ! 

F 

2 

F 

3 

F-P 

4 

p 

5 

p 

6 

p 

7 

p 

8 

p 

9 

p 

10 

P-F 

11 

F-G 

12 

G 

13 

G 

14 

G 

15 

G 

16 

G 

17 

G 

18 

G-F 

19 

F 

20 

F 

21 

F 

22 

F-G 

23 

G 

24 

G-F 

25 

F-P 

26 

p 

27 

p 

28 

p 

29 
p 

30 

p 

31 

p 

88     73  Amateur  Radio  •  March,  1990 


RX  Afit 


MOM  VOX         DIM 


rUKSHT 


■AM  KHT 


JVHST 


it  n D. ti i 


YAESU 


AX  MIR  -9"  "TO*1 


.Midi    iffO*' 


TKAWMVBI  Ft-1000 


P — SUKTHX — I 


1      iTUNl   *w"   "**« 

1 

■X 

||            tLl« 

1 

1 

■OKU*  II* 


mmanwr 


M£TFR 


COMF 


ALC 


p.°  swa      wf 


'    *LO* 


LSB 


US5 


2«iG       *Q& 


t—       1  it 


„-_■.**  PflOC^-OB'VE      SQL-*«» 


AF^-RF 


j 


FtTTV 


PUT 


■AMD 


K£V         '"OWES 


,  ow 


w«* 


^H*"  Mf  W«* 


MOG 


ww* 


HB« 


h^a    w-meo*    "' 


^_  ^^  ^^^^Ri 


£S 


Performance,  Yours  and  your  radio's,  They  go  hand 
in  hand.  To  be  a  truly  world-class  competitor, 
you've  got  to  have  a  truly  world-class  rig.  And  it's 
here,  now.  The  versatile  new  FT-1000  from  Yaesu. 

The  FT-1000  will  blow  away  your  competition  with 
a  spectacular  combination  of  power  and  operating 
flexibility  with  such  features  and  options  as: 

•  Direct  Digital  Synthesis  (DDS),  two  ten-bit 
DDS  plus  three  eight-bit  DDS  for  fast  lock-up  time 
and  lower  synthesizer  noise  than  other  traditional 
PLL  systems, 

•  High  RF  Power  Output,  continuous  adjustable 
output  from  20  to  a  ful  I  200  watts, 

•Dual  Receive  utilizing  two  tuning  knobs  for  easy 
spotting;  with  optional  BPF- 1  module  allows  cross- 
band  dual  receive, 

•  Digital  Voice  Storage  (DVS-2)  option  provides 


instant  playback  of  16-second  receive  memory, 
plus  two  8-second  "CQ  Contest"  messages  on 
transmit, 

•  Automatic  Antenna  Tbner  built-in  with  fast  ac- 
tion and  39  memories  for  quick  band  changes. 

•  QRM  Rejection  Systems,  including  a  variety  of 
cascaded  filler  selections,  width  control,  IF  shift, 
IF  notch  filter,  all-mode  squelch,  dual-mode  noise 
blanker  and  a  CW  audio  peaking  filter. 

Additional  Features:  108dB  dynamic  range  *  front 
panel  RX  antenna  selector*  built  in  electronic  keyer 
module » stereo  dual  receive  ■  flywheel  effect  on 
main  and  sub  VFO  tuning  dials  •  twin  frequency 
displays  »CW  spot. 

A  product  of  three  years  of  intensive  research  and 
design.  This  HF  rig  will  allow  you  to  achieve  a 
position  of  competitive  dominance. 

See  the  exciting  new  FT- 1000  at  your  Yaesu  dealer 
today.  Its  the  best  of  the  best. 


Performance  without  compromise 

1989  Yaesu  USA,  17210  Edwards  Road  Cerritos,  CA  90701  (800)999-2070 
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TH-26AT/46AT 

144  MHz/450  MHz 

Compact  Portable 
FM  transceivers 

Quick!  Grab  one  before  it  gets  away! 
These  new  compact  portables  boast 
a  whole  set  of  brand-new  features. 
The  new  DTMF  encode/decode 
squelch  system  (DTSS)  for  selective 
calling,  four  15  digit  auto*  dialer,  DC 
direct-in  capability  (with optional 
PG-3F  or  PG-2W),  versatile  scanning 
functions,  wide-  range  of  DC  power 
sources,  5  W  capability,  and  an  ex- 
tensive list  of  exciting  accessories 
make  this  radio  the  one  to  grab! 

•  Frequency  coverage: 

TH-26AT:  136-173.995  MHz; 
Thh46:  438-449.995  MHz.  ' 

(TH-26AT  modifiable  for  MARS/CAR 
Permits  required)  TX  on  Amateur  band  only. 

•  NEW!  Dual  Tone  Squelch  System 
(DTSS)  enables  selective  calling  with 
3-digit  DTMF  codes!  The  DTSS  codes 
can  be  stored  in  channels  1-3. 

•  Multi-function  scanning. 
Band  and  memory  ■  — - 
channels  can  be 
scanned,  with  time 
operated  or  carrier 

operated  scan  stop. 


21  memory  channels.  Store  every-    „ 
thing  you  need,  including  CTCSS  and 
DTSS  codes.  Ten  channels  can  store 
RX  and  TX  frequencies  indepen- 
dently for  odd  split  operations. 
Frequency  step  selectable  for 
quick  QSY,  Choose  from  5, 10. 12.5, 
15, 20,  or  25  kHz  steps.     . 
Five  watts  output  when  operated 
with  PB-8  battery  pack  or  13+8  volts. 
Large  top  mounted  LCD  display,  with 
night-light. 

Auto-dialer  function.  Four  15-digit 
DTMF  codes  can  be  stored  for        M 
auto- patch  use, 
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•  T- ALERT  for  quiet  monitoring.  Tone 
Alert  beeps  when  squelch  is  opened. 

•  Auto  battery  saver,  and  economy 
power  mode  to  extend  battery  life, 

•  Automatic  repeater  offset 

•  Supplied  Accessories: 

Flex  antenna,  PB-10  battery  pack  * 
(72  Vfc  600m AH),  wall  charger,  belt 
hook,  wrist  strap,  bottom  cover 
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Optional  Accessories: 

•  PB-5  72  V,  200  mAh  NiCd  pack  for  2.5  W 
output  •  PB-6  72  V  600  mAH  NiCd  pack 
PB-7  12  V,  1100  mAH  NiCd  pack  •  PB-8 
12  V,  600  mAh  NiCd  for  5  W  output  ■  PB-9     \ 
72  V.  600  mAh  NiCd  with  built-in  charger 
PB-10  72  V,  600  mAh  (works  with  BC-2 
wall  charger)    PB-11 12  V.  600  mAh  OR 
6  V 1200  mAh,  for  5  W  OR  2  W  *  BC-10 
mpact  charger    BC-11  Rapid  charger 
T-6  AAA  battery  case  ■  BT-7  AA  battery 
case     DC-1/PG-2V  DC  adapter    HMC-2 
Headset  with  VOX  and  PTT  *  SC-24t  25, 26 
Soft  cases    SMC-31  Speaker  mic. 
SMC- 3 3  Speaker  mic.  w/remote  control 
TSU-7  CTCSS  encode/decode  unit 
PG-2W  DC  cable  w/fuse  »  PG-3F 
DC  cable  with  filter  and  cigarette  lighter 
plug    WR-1  Water  resistant  bag 

KENWOOD  U.S.  A  CORPORATION 

COMMUNICATIONS  &TEST  EQUIPMENT  GROUP 
PO.  BOX  22745, 2201  E  Dominguez  Street 

ig  Beach,  CA  90801-5745 
'""NWOOD  ELECTRONICS  CANADA  INC. 
BOX  1075. 959  Gana  Court 
■isstssauga,  Ontario,  Canada  L4T  4C2 
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. ..pacesetter  in  Amateur  Radio 


